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Title  33 — Navigation  and  Navigable  Waters 

CHAPTER  I— COAST  GUARD, 

DEPARTMENT  OF  TRANSPORTATION 

(CGD  73-2171 

PART  183— BOATS  AND  ASSOCIATED 

EQUIPMENT 

Safety  Standards  for  Boat  Electrical 
Systems 

•  Purpose.  This  rule  contains  minimum 
safety  standards  for  electrical  systems  on 
boats.  Tlie  purpose  of  the  standards  is  to' 
reduce  the  number  of  deaths  and  injuries 
and  the  amount  of  property  damage  on 
recreational  boats  caused  by  fires  and  ex¬ 
plosions  of  gasoline  fuel,  gasoline  fuel 
vapors,  and  other  materials.  • 

Background 

On  October  4,  1976,  the  Coast  Guard 
published  its  Proposed  Safety  Standards 
for  Electrical  Systems.  Interested  per¬ 
sons  were  invited  to  submit  written  data, 
views  or  arguments  concerning  that  no¬ 
tice  prior  to  December  1,  1976. 

All  relevant  comments  were  considered 
and  several  changes  are  included  in  this 
rule  as  a  result  of  these  comments.  These 
regulations  reflect  the  best  possible  su:- 
commodation  of  viewpoints  from  private 
citizens,  surveyors,  insurance  companies, 
testing  laboratories  and  industry. 

Discussion  of  Couments 

The  comments  received  are  grouped 
according  to  the  section  to  which  they 
relate  and  are  discussed  below. 

Section  183.401 — Purpose,  applicabil¬ 
ity,  and  effective  dates.  One  commentor 
inferred  that  these  rules  are  retroactive. 
These  standards  are  not  retroactive.  Hie 
standards  apnly  only  to  boats  built  after 
the  effective  dates  of  the  standards. 

Two  commentors  wanted  to  extend  the 
effective  date  of  the  standards  from  the 
proposed  18  months  after  the  date  of 
publication  to  24  months  after  the  date 
of  publication.  The  commentors  want 
more  time  for  electrical  component 
manufacturers  to  redesign  and  retool 
their  products.  It  is  felt  that  there  is  ade¬ 
quate  time  for  manufacturers  to  redesign 
and  retool  in  order  to  provide  electrical 
components  that  comply  with  these 
standards.  In  fact,  many  of  the  electrical 
components  required  in  these  standards 
are  already  available. 

Section  183.402 — Definitions.  One  com¬ 
mentor  suggested  the  addition  of  alter¬ 
nators  and  auxiliary  power  plants  in  the 
definition  of  “electrical  components.” 
The  commentor  is  concerned  that  by  not 
specifically  including  these  items  in  the 
definition  they  are  excluded  by  implica¬ 
tion.  The  definition  cannot  be  all  inclu¬ 
sive  in  its  list  of  examples  of  electrical 
components  to  which  this  rule  applies. 
Alternators  and  auxiliary  power  plants 
are  included  within  the  scope  of  these 
standards  and  must  comply.  Generators 
are  listed  in  the  definition  and  the  term 
includes  propulsion  generators  and 
auxiliary  power  plants.  There  is  no  need 
to  add  any  more  items  to  the  definition. 

A  confiict  was  noticed  when  compar¬ 
ing  the  definition  of  “sheath”  in  §  183.- 
402  and  the  requirements  for  rigid  ducts 
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or  conduits  in  §  183.445(a).  The  conflict 
is  discussed  in  the  comments  for  §  183.- 
445  and  the  definition  for  “sheath”  is 
changed  by  the  addition  of  the  word 
“flexible”  before  the  word  “tubing". 

Section  183.410 — Ignition  protection. 
One  commentor  suggested  that  electrical 
components  contained  within  a  com¬ 
pletely  watertight  box  assembly  be  ex¬ 
cepted  from  the  ignition  protection 
requirements  of  S  183.410(a).  The  com¬ 
mentor  feels  that  a  watertight  box  as¬ 
sembly  should  be  considered  an  electrical 
control  device  which  is  included  within 
the  scope  of  the  definition  of  “electrical 
component”  in  §  183.402(c) .  The  scope  of 
§  183.410  allows  watertight  box  assem¬ 
blies  or  enclosures  to  isolate  electrical 
components  from  gasoline  fuel  sources. 
Electrical  components  isolated  from  ex¬ 
posure  to  gasoline  fuel  sources  by  a 
watertight  box  or  other  means  of  isola¬ 
tion  do  not  have  to  be  ignition  protected. 

Several  commentors  requested  clarifi¬ 
cation  of  §  183.410(a).  Paragraph  183.- 
410(a)  requires  electrical  components  to 
be  ignition  protected  unless  the  electrical 
component  is  isolated  from  gasoline  fuel 
sources  such  as  fittings  in  vent  lines, 
fill  lines,  and  distribution  lines.  The  com¬ 
mentors  infer  from  §  183.410(a)  that 
because  a  vent  line,  fill  line,  or  distribu¬ 
tion  line  is  inevitably  interrupted  along 
its  lengtl  by  a  fitting,  an  electrical  com¬ 
ponent  will  have  to  be  ignition  protected 
even  when  the  component  is  exposed  to 
only  an  uninterrupted  section  cf  that 
vent  line,  fill  line,  or  distribution  line. 
The  implication  suggested  by  the  com¬ 
mentors  does  exist  in  §  183.410(a),  but 
this  implication  is  not  consistent  with 
the  intent  of  the  rule.  The  intent  of 
5  183.410(a)  is  to  require  ignition  protec¬ 
tion  only  for  those  electrical  compo¬ 
nents  exposed  to  fittings  in  vent  lines, 
fill  lines,  or  distribution  lines.  Section 
183.410(a)  is  revised  to  properly  reflect 
this  intent. 

Several  commentors  are  concerned 
that  §  183.410(a)  is  not  specific  enough 
for  manufacturers  to  use  as  a  guide  to 
determine  whether  or  not  their  electrical 
components  are  properly  ignition  pro¬ 
tects  and  meet  the  intent  of  these 
standards.  The  commentors  suggest  that 
S  183.410(a)  be  am^dS  to  include  com¬ 
plete  test  procSures  or  adopt  by  refer¬ 
ence  present  industry  test  procSures. 
The  inclusion  of  descriptive  test  proce¬ 
dures  for  ignition  protection  in  this 
standard  was  considers.  This  approach 
requires  extensive  listing  of  test  proce¬ 
dures  for  every  different  electrical  com¬ 
ponent  on  a  boat.  Even  then,  the  list  can¬ 
not  be  all  inclusive,  because  new  elec¬ 
trical  components  may  c(Mne  on  the  mar¬ 
ket  after  the  standards  are  published. 
Hie  alternative  is  to  provide  a  general 
description  of  ignition  protection  re¬ 
quirements  to  encompass  all  electrical 
components  which  is  what  §  183.410(a) 
acccmplishes.  This  regulation  sets  mini¬ 
mum  safety  standards  for  recreational 
boating.  Industry  test  procedures  for  ig¬ 
nition  protection  exceed  the  minimum 
levels  of  safety  necessary  to  promote  safe 
boating.  The  intent  of  these  regulations 
is  to  provide  minimum  safety  standards 


without  being  needlessly  restrictive.  The 
manufacturer  whose  product  passes  ac¬ 
cepted  industry  tests  for  ignition  protec¬ 
tion  will  find  that  his  product  meets  the 
requirements  of  this  rule.  The  com¬ 
mentors’  suggestions  are  rejected. 

Some  commentors  indicate  that  the 
requirement  in  §  183.410(b)  (2)  that  re¬ 
quires  a  deck  to  be  able  to  resist  a  water 
level  of  12  inches  without  seepage  of 
more  than  one-quarter  fluid  ounce  of 
fresh  water  per  hour  restricts  the  de¬ 
sign  of  boat  interiors.  Further,  the  com¬ 
mentors  suggest  that  the  requirement  is 
not  consistent  with  §  183.410(c)  because 
it  requires  decks  to  be  more  watertight 
than  bulkheads.  The  intent  of  §  183.410 
(b)  is  to  prevent  gasoline  fuel  and  fuel 
vapors  from  becoming  exposed  to  elec¬ 
trical  components  that  are  not  ignition 
protected.  Sections  183.410(b)  (2)  and 
183.410(b)(3)  address  the  problems  of 
vertical  isolation  of  gasoline  fuel  sources 
from  electrical  components.  It  is  agreed 
that  §  183.410(b)  (2)  may  be  needlessly 
restrictive  when  applied  to  certain  boats 
because  the  rule  requires  them  to  have 
completely  watertight  decks.  These 
watertight  decks  prevent  access  by  the 
boat  operator  to  machinery  and  boat 
equipment  normally  installed  below  the 
deck.  A  new  §  183.410(b)  (2)  is  added 
to  the  standard  to  reflect  the  intent  of 
§  183.410(b). 

Several  commentors  object  to  §  183.410 
(b)  because  it  does  not  allow  a  space  that 
is  open  to  the  atmosphere,  characteristic 
of  open  cockpit  boats,  to  act  as  a  means 
of  isolation.  In  an  open  boat  configura¬ 
tion,  where  the  gasoline  fuel  sources  are 
in  the  stem,  there  is  no  need  to  require 
the  electrical  components  in  the  dash¬ 
board  panel  to  be  Isolated  or  ignition 
protected.  Hie  space  between  the  gaso¬ 
line  fuel  sources  and  the  electrical  com¬ 
ponents  is  open  to  the  atmosphere  allow¬ 
ing  gasoline  fuel  vapors  to  quickly  dis¬ 
sipate.  In  response  to  those  comments, 
thei’efore,  a  new  §  183.410(b)  (3)  is  added 
to  the  standard  which  allows  certain 
spaces  open  to  the  atmosphere  to  be  a 
means  of  isolation.  Paragraph  183.410 
(b)  (3)  permits  a  minimum  open  space 
of  2  feet  between  the  gasoline  fuel  source 
and  the  electrical  component.  The  two 
foot  space  must  be  open  to  the  atmos¬ 
phere. 

Several  commentors  questioned  the  ap¬ 
parent  inconsistency  and  impracticabil¬ 
ity  of  sealing  bulkheads  as  required  by 
§  183.410(c).  Section  183.410(c)  requires 
a  bulkhead  to  extend  fully  to  other  struc¬ 
tural  members  with  no  allowance  for 
gaps  or  openings  between  the  bulkhead 
and  the  structural  members  to  which  it 
is  attached.  At  the  same  time  the  section 
allows  a  one-quarter  inch  space  around 
certain  items  that  may  pass  through  the 
bulkhead.  Hie  commentors  indicate  that 
in  some  boat  configurations  the  require¬ 
ment  to  seal  bulkheads  at  their  extremi¬ 
ties  is  impractical  because  the  location 
of  the  bulkhead  extremities  renders  them 
inaccessible.  Hie  objective  of  §  183.410(c) 
is  to  provide  bulkhe^uls  that  prevent  non¬ 
ignition  protected  electrical  components 
frcHn  becoming  exposed  to  gasoline  fuel 
or  gasoline  fuel  vapors.  In  some  boat 
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configurations  the  bulkheads  lised  for 
isolation  have  to  allow  the  passage  of 
certain  items  of  equipment  that  are  nec¬ 
essary  for  the  boat  to  operate  properly. 
These  items  include  control  cables,  con¬ 
ductors,  ducting,  piping,  and  mechani¬ 
cal  equipment.  R^uiring  all  openings  in 
bulkhead  to  be  sealed  is  impractical 
when  considering  the  various  boat  de¬ 
signs,  types  of  materials,  and  construc¬ 
tion  techniques  used  in  the  recreational 
boating  industry.  Provision  has  been 
made  for  various  boat  design  configura¬ 
tions  by  allowing  a  one-quarter  inch 
spacing  around  certain  items  that  pass 
through  bulkheads  that  are  used  for  iso¬ 
lation.  Allowance  for  any  more  imneces- 
sary  openings  in  these  bulkheads  is  un¬ 
acceptable  when  the  objective  of  the 
standard  is  to  limit  the  passage  of  gaso¬ 
line  fuel  and  gasoline  fuel  vapors. 

Two  commentors  requested  clarifica¬ 
tion  of  the  12  inch  or  one- third  maxi¬ 
mum  height  measurement  required  in 
§  183.410(c)  (2) .  The  commentors  want  to 
know  where  the  measurement  is  made 
on  the  bulkhead.  The  commentors  also 
infer  frcxn  §  183.410(c)  (2)  that  a  hatch, 
door,  or  access  panel  in  the  bulkhead 
must  be  watertight  along  its  whole  pe¬ 
rimeter.  The  intent  of  §  183.410(c)  (2)  is 
to  measure  the  12  inches  or  one-third 
the  maximum  height  of  the  bulkhead  in 
a  vertical  direction  from  the  lowest  point 
of  the  bulkl^ead  in  the  boat.  Section 
183.410(c)  (2)  is  changed  and  a  new 
§  t83410(c)  (3)  is  added  to  clarify  the 
isolation  requirements  of  catches,  doors, 
or  access  panels  installed  in  bulkheads. 
The  requirements  in  §  183.410(c)  (2)  that 
apply  to  a  bulkhead  apply  equally  to  a 
hatch,  door,  or  access  panel  as  if  it  were 
part  of  the  bulkhead.  The  requir«nents 
in  §  183.410(c)  (3)  that  apply  to  op^ngs 
in  a  bulkhead  apply  to  doors,  hatches, 
or  access  panels  as  if  they  are  an  item 
passing  through  an  opening  in  the  bulk¬ 
head. 

Section  183. 41 S — Grounding.  One  corn- 
mentor  indicated  that  the  grounding  re¬ 
quirement  in  §  183.415  is  excessive  for 
boats  that  have  three  or  more  grounded 
cranking  motor  circuits.  Section  183.415 
requires  that  the  common  conductor 
must  be  large  enough  in  size  throughout 
its  length  to  carry  the  starting  current 
of  the  largest  cranking  motor  in  the  cir¬ 
cuit.  This  requirement  is  not  necessary 
when  three  or  more  grounded  cranking 
motor  circuits  exist  and  the  starting  cur¬ 
rent  of  one  or  more  cranking  motor  cir¬ 
cuits  is  less  than  the  others.  The  starting 
current  carried  by  the  common  conductor 
when  one  cranking  motor  circuit  opens 
would  be  shared  by  the  other  cranking 
motor  circuits,  and  the  amoimt  of  cur¬ 
rent  going  to  each  shared  circuit  would 
be  Inversely  proportional  to  the  size  of 
the  commcm  conductor  connected  to  that 
shared  circuit.  For  these  reasons  §  183.- 
415  is  changed  to  require  ccxnmon  con¬ 
ductor  circuits,  instead  of  a  common 
conductor,  to  carry  the  starting  current 
of  each  of  the  groimded  cranking  motor 
circuits.  This  change  provides  considera¬ 
tion  for  boats  that  have  three  or  more 
grounded  cranking  motor  circuits. 


Section  183.420 — Batteries.  Several 
commentors  objected  to  the  one  inch  re¬ 
striction  for  battery  movement  in  §  183.- 
420(a).  The  commentors  feel  that  the 
restriction  precludes  the  use  of  conven¬ 
tional  plastic  battery  boxes  because  the 
battery  boxes  are  generally  oversized  to 
allow  the  use  of  different  sized  batteries. 
Oversizing  the  battery  boxes  makes  it 
easier  to  install  and  remove  the  battery. 
Conventional  plastic  battery  boxes  are 
an  acceptable  approach  for  securing  bat¬ 
teries  as  long  as  the  manufact\irer  sup¬ 
ports  the  battery  within  the  box  so  that 
it  cannot  move  more  than  one  inch. 

Some  commentors  objected  to  the  test 
requirements  in  §  183.420(a).  TTiey  feel 
the  pulling  force  and  the  one  minute 
durations  are  excessive  because  some 
large  battery  installations  use  batteries 
weighing  over  100  pounds  and  the  boats 
carrying  these  batteries  do  not  experi¬ 
ence  accelerations  represented  by  the 
tests  in  §  183.420(a).  In  consideration  of 
these  comments  §  183.420(a)  is  changed 
by  reducing  the  pulling  force  requirement 
to  one  that  more  realistically  simulates 
the  forces  batteries  are  exposed  to  in  the 
marine  environment.  To  provide  a  more 
consistent  test,  §  183.420(a)  specifies  that 
the  pulling  force  be  applied  through  the 
center  of  gravity  of  the  battery. 

Some  commentors  are  concerned  with 
the  requirement  for  shielding  fuel  lines 
and  fuel  system  components  in  S  183.420 
(c) .  They  feel  that  the  shielding  require¬ 
ments  of  that  paragraph  restrict  the  de¬ 
sign  of  small  engine  compartments.  The 
commentors  suggest  that  plastic  battery 
boxes  be  allowed  as  a  means  of  dielectric 
shielding.  The  intent  of  §  183.420(c)  is 
to  prevent  the  battery  terminals  from 
ccHning  in  contact  with  fuel  lines  or  fuel 
system  components  when  the  battery  is 
being  installed  or  removed.  Twelve  inches 
provide  enough  room  to  safely  install  and 
remove  the  battery  without  coming  in 
contact  with  fuel  lines  and  fuel  system 
components.  Fuel  lines  and  fuel  system 
components  within  12  inches  of  the  bat¬ 
tery  side  surfaces  do  not  present  a  haz¬ 
ard  as  do  the  fuel  lines  and  fuel  system 
components  above  the  battery  because 
the  process  of  installing  and  removing 
batteries  involves  a  vertical  displacement 
of  the  battery.  For  this  reason  §  183.420 
(c)  is  changed  to  require  only  those  fuel 
lines  and  fuel  system  components  within 
12  inches  of  the  battery  top  surface  to 
dielectrically  shielded.  As  a  result  of  this 
change  to  S  183.420(c).  the  suggestion  by 
the  commentors  to  allow  plastic  battery 
boxes  to  act  as  the  dielectric  shield  is  no 
longer  necessary.  A  plastic  battery  top, 
however,  is  not  an  SMX^ptable  shield  be¬ 
cause  it  is  removed  when  the  battery  is 
installed  or  removed  and  it  therefore, 
does  not  provide  the  protection  required 
by  9  183.420(c). 

Two  (xxnmentors  suggested  that  §  183.- 
420(b)  apply  only  to  the  positive  battery 
terminal  instead  of  both  terminals  be¬ 
cause  the  negative  terminal  is  already 
grounded.  The  commentors’  concept  is 
correct,  but  it  is  felt  that  a  more  general 
requirement  is  necessary  to  eliminate  ac¬ 


cidental  short  circuiting  of  exposed  bat¬ 
tery  terminals.  Section  183.420(b)  is 
changed  to  require  that  all  ungrounded 
battery  terminals  be  protected. 

Several  commentors  objected  to  §  183.- 
420(e)  because  they  feel  it  implies  that 
a  means  must  be  provided  in  the  boat  to 
physically  collect  hydrogen  gas  dis¬ 
charged  by  a  battery  and  remove  it  from 
the  boat.  The  corfimentors  state  that  this 
is  excessive  when  normal  engine  com¬ 
partment  ventilation  can  adequately  re¬ 
move  the  discharged  hydrogen  gas.  The 
intent  of  §  183.420(e)  is  to  prevent  dis¬ 
charged  hydrogen  gas  from  accumulat¬ 
ing  within  the  boat  to  the  extent  of  it 
becoming  an  explosion  hazard.  Section 
183.420(e)  is  changed  to  prohibit  dis¬ 
charged  hydrogen  gas  from  accumu¬ 
lating  within  the  boat. 

Section  183.425 — Conductors:  General. 
One  conunentor  objected  to  the  provision 
in  §  183.425(d)  aUowing  No.  18  AWG 
conductors  to  be  used  on  boats.  The  corn- 
mentor  believes  No.  18  AWG  conductors 
are  too  small  because  they  lack  sufficient 
mechanical  strength.  The  commentor 
also  points  out  that  §  183.425(d)  is  not 
consistent  with  industry  standards  which 
require  conductors  to  be  at  least  No.  16 
AWG.  This  standard  is  intended  to  pro¬ 
vide  minimum  levels  of  safety  without 
being  needlessly  restrictive.  No.  18  AWG 
conductors  do  not  have  as  much  strength 
as  No.  16  AWG  conductors.  Because  of 
this  fact  9  183.420(d)  permits  the  use  of 
No.  18  AWG  conductors  only  in  bundles 
with  other  conductors.  The  support  re¬ 
quirements  in  9  183.445(a)  provide  addi¬ 
tional  mechanical  strength  for  the  No.  18 
AWG  conductors.  Mechanical  strength 
is  also  provided  by  the  terminations  of 
the  other  conductors  and  the  bundling 
effect  in  a  sheath  by  relieving  any  un¬ 
usual  strains  imposed  upon  the  No.  18 
AWG  conductor.  Section  183.425  requires 
all  other  conductors  installed  separately 
to  be  at  least  No.  16  AWG. 

One  commentor  suggested  clarification 
of  the  intent  of  §  183.425  because  para¬ 
graphs  (d),  (e),  and  (f)  of  §  183.425  are 
not  consistent.  The  commentor  states 
that  according  to  paragraphs  (d),  (e), 
and  (f)  of  §  183.425,  a  No.  18  AWG  con¬ 
ductor  is  allowed  to  nm  singly  as  long 
as  it  has  a  sheath.  This  is  not  the  intent 
of  9  183.425.  To  make  the  intent  clear, 
9  183.425  is  changed  to  permit  the  use 
of  No.  18  AWG  conductors  only  when 
they  are  in  a  sheath  with  other  ccmduc- 
tors. 

One  commentor  questioned  whether 
or  not  the  exception  of  communication 
systems  in  9  183.425(g)  includes  stereo 
tape,  radio,  and  record  systems.  These 
systems  use  conductors  smaller  than  No. 
18  AWG  and  are  not  an  identifiable  elec¬ 
trical  hazard.  For 'this  reason  the  term 
“commimication  systems"  as  used  in 
these  regulati(His  includes  stereo  tape, 
radio,  and  record  systems. 

One  comment  objected  to  the  excep¬ 
tion  of  navigation  equipment  in  9  183.425 
(g)  because  he  felt  that  navigation  lights 
and  their  associated  wiring  would  be  ex¬ 
cited.  Section  183.425(g),  as  well  as 
99  183.430,  183.435,  183.445,  and  183.450, 
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exempt  electronic  navigation  equipment, 
but  not  other  forms  of  navigation  equip¬ 
ment.  Accordingly,  all  the  sections  in 
this  rule  that  make  exception  to  naviga¬ 
tion  equipment  are  changed  to  except 
"electronic”  navigation  equipment. 

It  was  noticed  that  §  183.425(b)  may 
be  misleading  to  some  manufacturers..  It 
implies  that  because  a  conductor  may 
never  carry  a  current  greater  than  that 
allowed  in  Table  5  (Table  3  in  proposal) , 
the  manufacturer  would  have  to  oversize 
his  conductors  to  carry  intermittent 
surge  currents  normally  experienced 
during  start  up  of  electrical  components. 
The  intent  of  §  183.25(b)  is  to  allow  con¬ 
ductors  to  carry  continuous  currents  that 
do  not  exceed  the  amperages  allowed  in 
Table  5.  An  intermittent  surge  current 
is  not  considered  to  be  a  continuous  cur¬ 
rent  that  a  conductor  normally  experi¬ 
ences  and  does  not  present  a  hazardous 
situation. 

Section  183.430 — Conductors  in  cir¬ 
cuits  of  less  than  50  volts.  Two  commen- 
tors  recommended  adoption  of  a  new 
Society  of  Automotive  Engineers  Stand¬ 
ard  (SAE),  J378b  dated  November  1976, 
which  provides  conductor  insulating  ma¬ 
terial  standards  accepted  by  the  boating 
and  electrical  conductor  industries.  This 
new  standard  applies  to  conductors  used 
in  circuits  of  less  than  50  volts.  The  corn- 
mentors’  recommendation  has  been  re- 
view'ed  and  accepted.  SAE  Standard 
J378b  represents  a  new  development  in 
industry  standards  for  conductors  that 
is  acceptable.  Section  183.430(a)(2)  is 
changed  to  reference  the  insulation  tem¬ 
perature  rating  requirements  of  SAE 
Standard  J378b  dated  November  1976,  in 
addition  to  the  requirements  of  SAE 
Standards  J1127  and  J1128  dated  No¬ 
vember  1975. 

One  commentor  objected  to  the  excep¬ 
tion  of  pigtails  of  less  than  seven  inches 
of  exposed  length  from  the  conductor  in¬ 
sulation  requirements  of  §  183.430.  'Rie 
conunentor  believes  that  the  excepted 
pigtails  are  susceptible  to  damage  and 
could  be  an  electrical  hazard.  The  com¬ 
ment  is  not  accepted.  Pigtails  of  less  than 
seven  inches  of  exposed  lengUi  are  not 
an  identifiable  hazard  that  can  adversely 
affect  boating  safety. 

Section  183.435 — Conductors  in  cir¬ 
cuits  of  50  volts  or  more.  One  commentor 
objected  to  the  reference  to  Underwriters 
Laboratories  listing  in  §  183.435(a)  (4) 
because  there  are  other  recognized  in¬ 
dependent  testing  laboratories  that  pro¬ 
vide  the  same  services  as  Underwriters 
Laboratories.  Recognized  independent 
testing  laboratories  have  the  same  oppor- 
timity  to  test  products  for  compliance 
with  these  regulations  as  does  Under¬ 
writers  Laboratories.  These  independent 
laboratories  also  provide  listings  of  ac¬ 
ceptable  marine  products.  Section  183.- 
435(a)  (4)  is  changed  in  response  to  this 
comment  to  allow  recognized  independ¬ 
ent  testing  laboratories  which  publish 
accepted  industry  listings,  and  have  la¬ 
beling  and  followup  services,  an  oi^x>r- 
tunity  to  list  items  that  meet  the  require¬ 
ments  of  these  regulations. 

One  ewnmentor  requested  clarificatiCMi 
of  §  183.435(b).  Paragrai>h  183.435(b) 


requires  that  conductors  in  circuits  of  50 
volts  or  more  must  have  their  allowable 
cmrent  carrying  capacities  reduced  when 
they  are  bundled  together  with  other 
similar  conductors.  The  commentor 
states  that  these  requirements  imply  that 
a  conductor  in  a  circuit  of  50  volts  or 
more  must  have  its  current  capacity  re¬ 
duced  when  it  is  in  a  duct,  bundle,  or 
cable  with  other  conductors  regardless 
of  the  voltage  rating  of  other  conductors. 
The  intent  of  §  183.435(b)  is  to  reduce 
the  current  carrying  capacity  of  con¬ 
ductors  in  circuits  of  50  volts  or  more  if 
they  are  in  a  duct,  bundle,  or  cable  with 
two  or  more  conductors  that  are  also  in 
circuits  of  50  volts  or  more.  Paragraph 
183.435(b)  is  changed  to  properly  reflect 
this  intent  by  rewording  the  paragraF>h. 
Note  2  to  Table  5  (Table  3  in  proposal) 
is  changed  to  be  consistent  with  the 
change  to  §  183.435(b). 

Section  183.445 — Conductors:  Support 
and  protection.  Several  commentors  op¬ 
posed  the  requirement  in  §  183.445(a) 
for  ducts  or  conduits  to  be  self  draining. 
The  requirement  for  self  draining  ducts 
and  conduits  provides  a  means  for  mois¬ 
ture  in  ducts  and  conduits  to  drain  so 
that  conductors  in  them  do  not  become 
exposed  to  excessive  moisture.  The  com¬ 
mentors  state  that  self  draining  ducts 
and  conduits  violate  the  bulkhead  iso¬ 
lation  requirements  of  §183.410  and  that 
they  create  a  hazard  if  they  drain  into 
jimction  boxes  or  onto  electrical  termi¬ 
nations.  The  requirement  for  self  drain¬ 
ing  ducts  and  conduits  has  been  recon¬ 
sidered  in  light  of  these  comments.  The 
conductors  required  in  §§  183.430  and 
183.435  are  moisture  resistant.  Ducts 
and  conduits  that  carry  these  moistiure 
resistant  conductors  are  not  an  identi¬ 
fiable  hazard,  even  if  moisture  is  en¬ 
trapped  in  these  ducts  and  conduits.  The 
requirement  that  ducts  and  conduits  be 
self-draining  is  removed  from  §  183.445 
(a). 

A  problem  was  discovered  when  the 
definition  of  “sheath”  in  §  183.402  was 
compared  with  §  183.445(a)  which  per¬ 
mits  ducts  and  conduits  to  support  con¬ 
ductors  as  an  alternative  to  supporting 
conductors  every  18  inches  with  clamps 
or  straps.  The  definition  of  “sheath”  in 
§  183.402(h)  includes  tubing  which 
manufacturers  consider  to  be  a  type  of 
conduit.  A  sheath  is  not  a  form  of  con¬ 
duit,  and,  therefore,  it  must  be  sup¬ 
ported  by  clamps  or  straps  every  18 
inches  as  requir^  in  §  183.445(a).  The 
intent  of  §  183.445(a)  is  that  ducts  and 
conduits  are  rigid,  they  can  support  con¬ 
ductors,  independent  of  clamps  or 
straps,  because  they  are  rigid.  Most  tub¬ 
ing  and  other  materials  used  as  a 
sheath  are  flexible  and  do  not  provide 
support  for  conductors.  To  remove  the 
ambiguity  the  definition  of  “sheath”  in 
§  183.402(h)  has  been  changed  to  include 
flexible  tubing.  Rigid  ducts  and  conduits 
are  specified  in  §  183.445(a)  as  a  means 
of  conductor  support. 

In  §  183.445(a)  it  was  discovered  that 
ducts  and  conduits  were  not  included  in 
the  requirement  that  conductor  sup¬ 
ports  be  designed  to  prevent  chafing  and 
damage  to  conductors.  Ducts  and  con¬ 


duits  are  abrasive.  Section  183.445(a) 
is  changed  to  include  ducts  and  conduits 
in  this  requirement. 

Section  183.450 — Conductors:  Termi¬ 
nation.  Two  commentors  objected  to 
§  183.450(a).  They  contend  that  the 
paragraph  is  too  restrictive  because  it 
allows  only  closed  ring,  eyelet,  or  cap¬ 
tive  spade  connectors  for  terminating 
conductors.  The  commentors  point  out 
that  there  are  other  connectors  that 
meet  the  Intent  of  the  paragraph.  The 
intent  of  §  183.450  is  to  require  con¬ 
nectors  to  have  a  means  of  mechanical 
locking  that  prevents  them  from  coming 
off  the  terminal  or  stud  to  which  they 
are  attached  if  the  nut  on  the  terminal 
or  stud  accidentally  loosens.  For  these 
reasons,  and  in  response  to  this  com¬ 
ment,  paragraoh  183.450(a)  is  changed, 
and  a  new  §  183.450(b)  is  added  to  pro¬ 
vide  additional  general  requirements 
that  allows  the  use  of  other  connectors 
that  meet  the  intent  of  §  183.450. 

One  commentor  suggested  that  the 
scope  of  §  183.450(f)  (§  183.450(e)  in 
the  proposal)  be  broadened  to  include 
the  output  terminals  on  alternators. 
Output  terminals  on  alternators  are 
continuously  energized  and,  as  a  result, 
should  be  protected  from  short  circuit¬ 
ing.  The  output  terminal  on  alternators 
should  be  required  to  be  shielded  from 
accidwitaJ  short  circuiting  or  meet  the 
requirements  of  §  183.455  for  overcur¬ 
rent  protection.  In  respon.se  to  this  com¬ 
ment  the  scope  of  §  183.450(f)  is  changed 
to  require  all  u^^groimded  terminals  or 
studs  that  are  continuou-sly  energized  to 
meet  the  requirements  of  §  183.450(f)  if 
they  are  not  protected  from  overcurrent 
in  accordance  with  ?  183.450(f) . 

Two  commentors  suggested  that  §  183. 
450(g)  (§  183.450(f)  in  proposal)  be 

changed  to  make  it  clear  that  the  intent 
of  the  paragraph  is  to  orevent  accidental 
short  circuiting  between  terminations 
from  different  circuits.  The  commentors 
indicate  that  it  is  a  common  safe  prac¬ 
tice  for  boat  manufacturers  to  inten¬ 
tionally  connect  two  ungrounded  current 
canning  conductors  from  the  same  cir¬ 
cuit  at  the  same  terminal.  It  is  need- 
lesslv  restrictive  to  require  that  the 
terminations  be  protected  from  each 
other  when  there  is  no  hazard  because 
they  are  in  the  same  circuit.  In  response 
to  these  suggestions,  §  183.450(g)  is 
changed  by  specifying  that  ungrounded 
terminations  from  different  circuits  be 
protected  from  accidental  short  circuit¬ 
ing  with  each  other. 

Section  183.455 — Overcurrent  protec- 
<2071 ;  General.  One  commentor  proposed 
a  change  to  §  183.455(e)  to  except  con¬ 
ductors  in  secondary  circuits  of  ignition 
systems.  The  commentor  pointed  out 
that  conductors  in  secondary  circuits  of 
ignition  systems  are  intentionally  un¬ 
grounded  in  order  to  maintain  an  arc 
at  the  spark  plug.  Without  the  arc  the 
engine  would  not  nm.  Accordingly,  over¬ 
current  protection  in  these  conductors 
would  interrupt  the  arc  and  prevent  the 
engine  from  running.  It  is  not  the  pur¬ 
pose  of  §  183.455  to  require  overcurrent 
protection  in  secondary  circuits  of  igni¬ 
tion  systems.  In  response  to  the  comment 
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conductors  in  secondary  circuits  of  igni¬ 
tion  systems  are  excepted  from  the 
requirements  of  S  183.455. 

One  commentor  suggested  the  rules 
Include  standards  for  the  time/current 
tripping  characteristics  of  circuit  break¬ 
ers  used  to  meet  the  requirements  of 
§S  183.455  and  183.460.  The  time/ current 
tripping  characteristics  of  a  circuit 
breaker  are  the  characteristics  that  de¬ 
termine  the  time  that  it  takes  the  circuit 
breaker  to  open  once  the  current  in  the 
circuit  exceeds  the  current  for  which  the 
breaker  is  rated.  The  commentor  has  a 
knowledge  of  the  amperages  allowed  for 
conductors  in  the  National  Electrical 
the  NEC,  Table  5  does  not  require  a  re¬ 
in  using  low  amperage,  household  type 
circuit  breakers.  The  commentor’s 
knowledge  and  experience  suggests  to 
him  that  the  amperages  allowed  in  Table 
5  for  two  conductors  that  are  bundled 
together,  which  are  higher  than  those 
allowed  in  the  NEC,  combined  with  the 
time/current  tripping  characteristics  of 
low  amperage,  household  type  circuit 
breakers,  can  result  in  conductors  over¬ 
heating  and  causing  fires. 

Table  5  is  based  on  the  standards  in 
the  NEC,  Table  5  differs  from  the  NEC 
only  in  relation  to  the  amperage  allowed 
to  be  carried  by  two  conductors  that  are 
bundled  together.  The  NEC  requires  a 
reduced  amperage  when  two  or  more 
conductors  are  bundled  together.  Unlike 
the  NEC,  Table  5  does  not  require  a  re¬ 
duced  amperage  in  the  conductors  when 
two  conductors  are  bundled  together, 
but  Table  5  does  require  reduced  amper¬ 
age  in  each  conductor  in  a  bundle  of 
three  or  more  conductors.  The  amount 
of  reduced  amperage  required  by  Table 
5  for  three  or  more  conductors  in  a 
bundle  is  the  same  as  is  required  by  the 
NEC  for  the  corresponding  number  of 
conductors. 

A  review  of  industry  data  on  conduc¬ 
tor  temperatures  when  conductors  are 
carrying  continuous  currents  indicates 
that  there  is  no  hazardous  temperature 
rise  for  the  two  conductor  combination. 
The  time/current  tripping  characteris¬ 
tics  of  low  amperage,  household  type  cir¬ 
cuit  breakers  is  not  an  identifiable  haz¬ 
ardous  situation  when  considering  the 
two  conductor  combination.  The  com¬ 
mentor  does  not  provide  any  supporting 
data  and  the  Coast  Guard  has  no  re¬ 
ported  fire  and  explosion  accidents  at¬ 
tributed  to  circuit  breakers  failing  to 
protect  conductors.  For  these  reasons, 
this  rule  is  not  changed  in  response  to 
the  comment. 

Section  183.460 — Overcurrent  protec- 
tion:  Special  applications.  Some  corn- 
mentors  objected  to  §§  183.460  (a>.  (b), 
and  (c)  because  they  appear  to  violate 
the  intent  of  §  183.455.  The  intent  of 
S  183.455  is  to  protect  conductors  from 
overcurrent  while  §§  183.460  (a) ,  (b) ,  and 
(c)  are  concerned  with  protecting  elec¬ 
trical  components  from  overcurrent. 

It  is  not  the  intent  of  these  standards 
to  protect  electrical  components  because 
they  have  not  been  identified  as  a  major 
source  of  electrical  fires  due  to  overcur- 
*  rent.  The  comments  are  accepted.  Review 
of  §§  183.460  (a),  (b),  and  (c)  indicates 


that  these  paragraphs  are  inconsistent 
with  §  183.455  and  they  are  not  needed. 
Paragraphs  183.460  (a),  (b),  and  (ci  of 
the  proposal  are  remov^  from  this  rule. 

One  comment  objected  to  §  183.460(d) 
because  it  does  not  require  a  master 
switch  at  the  storage  battery.  The  com¬ 
mentor  feels  the  omission  of  a  master 
switch  creates  a  safety  hazard  because 
there  is  no  easy  way  to  disconnect  the 
battery  in  an  emergency.  The  merits  of 
this  comment  are  being  considered  and 
may  become  the  subject  of  future  rule- 
making. 

One  commenter  objected  to  the  pro¬ 
vision  in  §  183.460(d)  that  allows  over¬ 
current  protection  for  a  conductor  to  be 
located  72  inches  away  from  the  battery. 
The  commentor  argues  that  the  72  Inches 
of  unprotected  conductor  can  worsen  a 
fire  because  the  insulation  could  be 
burned  off,  exposing  the  electrically  hot 
conductor.  The  improtected  hot  conduc¬ 
tor  could  then  short  circuit  causing  a 
fire  or  ignite  materials  not  yet  burning. 
The  commentor  suggests  that  the  over¬ 
current  protection  should  be  located 
within  12  inches  of  the  battery  to  re¬ 
duce  the  length  of  unexposed  conduc¬ 
tors.  This  comment  is  rejected.  The  safest 
alternative  to  eliminating  an  unprotected 
conductor  is  to  require  an  overcurrent 
protection  device  on  the  battery.  How¬ 
ever,  this  t3rpe  of  installation  is  imprac¬ 
tical  because  the  inaccessible  location  of 
the  battery  and  the  possibility  of  damage 
to  the  overcurrent  protection  device  by 
battery  acid  vapors.  The  degree  of  this 
hazard  was  carefully  considered  during 
the  development  of  these  standards.  The 
72  inch  provision  Is  reasonable,  within 
the  scope  of  these  minimum  safety  stand¬ 
ards,  and  does  not  adversely  affect  boat¬ 
ing  safety. 

One  commentor  objected  to  §  183.460 
(d)  and  suggested  it  be  deleted  because 
it  requires  a  circuit  breaker  to  be  located 
within  the  engine  room  which  exposes 
the  circuit  breaker  to  contaminating  va¬ 
pors  and  condensation  that  can  cause 
premature  failure  of  the  circuit  breaker 
as  well  as  unnecessary  nuisance  outages. 
The  comment  is  rejected  because  pre¬ 
mature  failure  of  a  circuit  breaker  over¬ 
current  protection  devices  and  nuisance 
outages  can  be  prevented  by  the  use  of 
a  sealed  circuit  breaker. 

Some  commentors  wanted  clarification 
of  5  183.460(d).  They  inferred  from 
§  183.460(d)  that  a  circuit  breaker  can  be 
located  more  than  72  inches  from  the 
battery  if  the  circuit  breaker  has  a  switch 
that  disconnects  the  battery.  ITie  com¬ 
mentors  feel  that  reo.uirlng  a  circuit 
breaker  to  have  a  switch  restricts  the 
design  of  circuit  breakers  and  is  not  con¬ 
sistent  with  the  intent  of  the  paragraph. 
The  intent  of  1  183.460(d)  is  to  protect 
ungrounded  supply  conductors  from  stor¬ 
age  batteries  by  locating' an  overcurrent 
protection  device  within  72  inches  of 
the  battery.  Paragraph  183.460(d)  does 
aJUow  the  overcurrent  protection  device 
to  be  located  more  than  72  inches  from 
the  battery  if  the  circuit  which  the  device 
is  protecting  also  has  a  switch  that  dis- 
'  connects  the  batteir.  nils  intent  is  made 
clear  by  deleting  the  third  use  of  the 
word  “breaker”  in  5  183.460(d) .  The 


switch  to  disconnect  the  battery  does  not 
have  to  be  a  part  of  the  overcurrent  pro¬ 
tection.  As  long  as  the  switch  that  dis¬ 
connects  the  battery  is  in  the  circuit  be¬ 
tween  the  battery  and  the  electrical  load, 
the  overcurrent  protection  can  be  located 
more  than  72  inches  from  the  battery. 

Section  183.465 — Conductors:  Insulat¬ 
ing  materials.  Two  commentors  sug¬ 
gested  deletion  of  §  183.465  and  Tables  4 
and  5  in  the  proposal,  if  SAE  Standard 
J378b  is  adopts  in  §  183.430  and  because 
the  National  Electric  Code  is  referenced 
in  §  183.435.  The  cmnmentors  point  out 
that  SAE  standard  J378b,  dated  Novem¬ 
ber,  1976,  and  the  National  Electric  Code 
already  specify  insulating  material 
standards.  The  comments  are  accepted. 
Review  of  these  standards  indicates  that 
5  183.465  can  be  deleted  from  these 
standards  without  adversely  affecting 
boating  safety.  Section  183.465  and  Ta¬ 
bles  4  and  5  are  deleted  frcxii  this  rule. 

Section  183.470 — Caps,  boots,  and  nip¬ 
ples.  Several  commentors  suggested  that 
the  test  requirements  in  §  183.470  be  de¬ 
leted  because  caps,  boots,  and  nliH>les 
currently  used  by  the  boating  and  auto¬ 
motive  industries  are  not  capable  of 
meeting  the  requirements  of  §  183.470. 
The  technical  content  of  §  183.470  was 
developed  from  standards  used  by  these 
industries  for  testing  high  voltage  con¬ 
ductor  insulators  made  from  materials 
similar  to  the  materials  used  to  make 
caps,  boots,  and  nipples.  There  £u:e  no  ac¬ 
cepted  industry  standards,  as  such,  for 
caps,  boots,  and  nipples.  The  commentors 
indicated  that  the  Society  of  Automotive 
Engineers  is  developing  a  standard  for 
caps,  boots,  and  nipples.  We  have  re¬ 
viewed  the  basic  intent  of  the  SAE  stand¬ 
ard  and  it  is  acceptable.  The  SAE  stand¬ 
ard,  however,  will  not  be  completed  for 
several  months.  For  these  reasons  5  183.- 
470  will  be  published  at  a  later  date. 

The  Tables  in  this  Subpart  I  are  re¬ 
numbered  because  of  the  renumbering 
of  tables  in  the  preceding  subparts  of 
Part  183  and  because  of  the  deletion 
frmn  this  rule  of  proposed  Tables  4  and  5. 

It  was  noticed  that  the  headings  of 
§§  183.435  and  183.460  as  they  are  listed 
in  the  table  of  contents  at  the  beginning 
of  the  regulations  were  not  identical  to 
the  headings  of  these  sections  in  the 
text  of  the  regulations.  The  headings  in 
the  table  of  contents  are  changed  by 
correcting  the  wording  so  that  they  are 
identical  with  the  headings  of  §§  183.435 
and  183.460  in  the  text  of  the  regulation. 

Standards  and  Codes 

The  standards  and  codes  referenced  in 
these  regulations  have  been  approved  for 
incorporation  by  reference  by  the  Direc¬ 
tor  of  the  Federal  Register,  and  they  are 
on  file  in  the  Federal  Register  Library. 

Preparation  of  Compliance  Guideline 

Comments  were  received  requesting 
more  detailed  definitions  and  informa¬ 
tion  regarding  the  intent  of  many  of  the 
sections  in  this  subpart.  To  the  extent 
that  it  has  been  feasible,  the  regulations 
have  been  modified  to  be  more  specific. 
In  other  instances  it  has  not  been  possi¬ 
ble  to  change  the  regulation  because  a 
suggested  change  would  impose  restrlc- 
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tions  on  a  manufacturer  which  would 
prohibit  him  from  developing  new  mate¬ 
rials  and  assembly  meth(^. 

The  Coast  Guard  recognizes  that  a 
regulation  of  this  magnitude  is  complex. 
For  that  reason  a  grant  was  given  to  the 
American  Boat  and  Yacht  Council,  Inc. 
(ABYC) .  Under  the  grant,  the  ABYC  is 
preparing  a  compliance  guideline  for 
these  regulations.  The  guideline  will  con¬ 
tain  explanatory  and  .interpretive  infor¬ 
mation,  illustrations,  and  diagrams  to  aid 
manufacturers  in  complying  with  the 
regulations.  The  guideline  will  not  pre¬ 
scribe  the  method  a  manufacturer  must 
follow  to  comply  with  the  regulations, 
but  it  will  be  a  guide  to  methods  that,  if 
followed,  will  be  accepable  to  the  Coast 
Guard  as  meeting  the  intent  and  purpose 
of  these  rules. 

The  Coast  Guard  is  working  closely 
with  ABYC  in  the  preparation  of  these 
guidelines.  Attention  is  being  given  spe¬ 
cifically  in  areas  where  public  comments 
indicated  that  additional  information  is 
needed.  The  guideline  will  be  distributed 
by  the  Coast  Guard  through  National 
Technical  Information  Service  and  will 
be  available  to  the  public  before  this  rule 
is  effective. 

Economic  Impact 

This  rule  has  been  reviewed  for  eco¬ 
nomic  effects  under  Department  of 
Transportation  “Policies  to  Improve 
Analysis  and  Review  of  Regulations”  (41 
FR  16200).  The  regulations  will  result 
in  a  cost  to  industry  of  approximately 
$1,275  million  to  $7.65  million  per  year. 
These  industry  costs  will  result  in 
an  increased  cost  to  the  consumer  of  0.09 
percent  to  2.8  percent,  depending  on  the 
size  of  the  boat  purchased.  The  benefit 
of  the  regulations  is  the  reduction  in  the 
amount  of  property  damage,  the  numbers 
of  injuries,  and  the  number  of  lives  lost 
as  a  result  of  fewer  gasoline  fires  and 
explosions. 

Effective  date:  These  rules  become  ef¬ 
fective  on  August  1,  1977. 

Authority:  These  regulations  are 
adopted  under  authority  of  the  Federal 
Boat  Safety  Act  of  1971  (46  U.S.C.  1454) . 
The  authority  vested  in  the  Secretary 
of  the  Department  of  Transportation  by 
the  Act  is  delegated  to  the  Commandant 
7>f  the  Coast  Guard  at  49  CFR  1.46 (n)  (1 ) . 

In  consideration  of  the  foregoing,  Part 
183  of  Subchapter  S  of  Chapter  I,  Title 
33,  Code  of  Federal  Regulations,  is 
amended  by  adding  a  new  subpart  I  to 
read  as  set  forth  below, 

I  have  determined  that  this  document 
does  not  contain  a  major  proposal  re¬ 
quiring  preparation  of  an  Inflationary 
Impact  Statement  imder  Executive  Order 
11821  and  OMB  Circular  A-107. 

Dated:  January  25, 1977. 

O.  W.  Siler, 
Admiral.  U.S.  Coast 
Guard  Commandant. 

Subpart  I — Electrical  Systems 
General 
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tems. 
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183.460  Over  current  protection:  special  ap¬ 
plications. 

Authority:  46  U.S.C.  1454;  49  CFR  1.46(n) 

(1). 

Subpart  I — Electrical  Systems 
General 

§  183.401  Purpose,  applicability,  and 
effective  dates. 

(a)  This  subpart  applies  to  all  boats 
that  have  gasoline  engines  for  electrical 
or  mechanical  power  or  propulsion,  ex¬ 
cept  outboard  engines. 

(b)  The  sections  in  this  subpart  are 
effective  on  the  following  dates: 

August  1,  1977:  $  183.401,  f  183.405,  S  183.420, 

§  183.445. 

February  1,  1978:  §  183.415,  §  183.425,  S  183.- 
430,  §  183.435,  S  183.440,  §  183.450,  S  183.455, 

§  183.460. 

August  1, 1978:  §  183.410. 

§  183.402  Definitions. 

As  used  in  this  subpart — (a)  “ASTM” 
means  American  Society  for  Testing  and 
Materials.  ASTM  standards  in  this  sub¬ 
part  may  be  examined  at  Coast  Guard 
Headquarters,  Room  4314,  Trans  Point 
Building.  2100  2nd  St.,  SW..  Washington. 
D.C.  20590  and  may  be  obtained  from  the 
American  Society  for  Testing  and  Ma¬ 
terials,  1916  Race  Street,  Philadelphia. 
PA  19103. 

(b)  “AWG”  means  American  Wire 
Gauge. 

(c)  “Electrical  component”  means 
electrical  equipment  such  as.  but  not 
limited  to,  conductors,  solenoids,  motors, 
generators,  alternators,  distributors,  re¬ 
sistors,  appliances  and  electrical  con¬ 
trol  devices. 

(d)  “IEEE”  means  Institute  of  Electri¬ 
cal  and  Electronic  Engineers,  Inc.  IEEE 
standards  in  this  subpart  may  be  ex¬ 
amined  at  Coast  Guard  Headquarters, 
Room  4314,  Trans  Point  Building,  2100 
2nd  St„  SW.,  Washington.  D.C.  20590  and 
may  be  obtained  from  the  Institute  of 
Electrical  and  Electronic  Engineers,  Inc., 
345  East  47th  Street,  New  York.  N.Y. 
10017. 

(e)  “NFPA”  means  National  Fire  Pro¬ 
tection  Association.  NFPA  standards  in 
this  subpart  may  be  examined  at  Coast 
Guard  Headquarters,  Room  4314,  Trans 
Point  Building.  2100  2nd  St..  SW..  Wash¬ 
ington,  D.C.  and  may  be  obtained  from 
the  National  Fire  Protection  Association, 
470  Atlantic  Ave.,  Boston,  MA  02110. 

(f)  “Pigtails”  means  external  power 
conductors  or  wires  that  are  part  of  elec¬ 
trical  components  and  appliances,  such 
as  bilge  pumps,  blowers,  lamps,  switches, 
solenoids,  and  fuses. 

(g)  “SAE”  means  Society  of  Automo¬ 
tive  Engineers,  Inc.  SAE  standards  in 


this  subpart  may  be  examined  at  Coast 
Guard  Headquarters,  Room  4314,  Trans 
Point  Building,  2100  2nd  St.,  SW,  Wash¬ 
ington,  D.C.  20590  and  may  be  obtained 
from  the  Society  of  Automotive  En¬ 
gineers,  Inc.,  400  Commonwealth  Drive, 
Warrendale,  PA  15096. 

(h)  “Sheath”  means  a  material  used 
as  a  continuous  protective  covering,  such 
as  electrical  tape,  molded  rubber,  molded 
plastic,  or  flexible  tubing,  around  one  or 
more  insulated  conductors. 

(i)  “UL”  means  UnderwTiters  Labora¬ 
tories  Inc.  UL  standards  in  this  subpart 
may  be  examined  at  Coast  Guard  Head¬ 
quarters,  Room  4314,  Trans  Point  Build¬ 
ing.  2100  2nd  St.,  SW,  Washington.  D.C. 
20590  and  may  be  obtained  from  Under¬ 
writers  Laboratories  Inc.,  207  East  Ohio 
Street,  Chicago,  IL  60611. 

§  183.405  General. 

Each  electrical  component  on  a  boat 
to  which  this  subpart  applies  must  meet 
the  requirements  of  this  subpart  unless 
the  component  is  part  of  an  outboard 
engine  or  part  of  portable  equipment. 

Manufacturer  Requirements 
§  183.410  Ignition  protection. 

(a)  Each  electrical  component  must 
not  ignite  a  propane  gas  and  air  mixture 
that  is  4.25  to  5.25  percent  propane  gas 
by  volume  surrounding  the  electrical 
component  when  it  is  operated  at  each 
of  its  manufacturer  rated  voltages  and 
current  loadings,  unless  it  is  isolated 
from  gasoline  fuel  sources,  such  as  en¬ 
gines,  and  valves,  connections,  or  other 
fittings  in  vent  lines,  fill  lines,  distribu¬ 
tion  lines  or  on  fuel  tanks,  in  accord¬ 
ance  with  paragraph  (b)  of  this  section. 

(b)  An  electrical  component  is  isolated 
from  a  gasoline  fuel  source  if — 

(DA  bulkhead  that  meets  the  require¬ 
ments  of  paragraph  (c)  of  this  section  is 
between  the  electrical  component  and 
the  gasoline  fuel  source; 

(2)  The  electrical  component  is — 

(i)  Lower  than  the  gasoline  fuel  source 
and  a  means  is  provided  to  prevent  fuel 
and  fuel  vapors  that  may  leak  from  the 
gasoline  fuel  source  from  becoming  ex¬ 
posed  to  the  electrical  component:  or 

(ii)  Higher  than  the  gasoline  fuel 
source  and  a  deck  or  other  enclosure  is 
between  it  and  the  gasoline  fuel  source; 
or 

(3)  The  space  between  the  electrical 
component  and  the  gasoline  fuel  source 
is  at  least  two  feet  and  the  sbace  is  open 
to  the  atmosphere. 

(c)  Each  bulkhead  required  by  para¬ 
graph  (b)  (1)  of  this  section  must-— 

(1)  Separate  the  electrical  component 
from  the  gasoline  fuel  source  and  extend 
both  vertically  and  horizontally  the  dis¬ 
tance  of  the  open  space  between  the  fuel 
source  and  the  ignition  source; 

(2)  Resist  a  water  level  that  is  12 
inches  high  or  one-third  of  the  maxi¬ 
mum  height  of  the  bulkhead,  whichever 
is  less,  without  seepage  of  more  than 
one-quarter  fluid  ounce  of  fresh  water 
per  hour;  and 

(3)  Have  no  opening  located  higher 
than  12  inches  or  one-third  the  maxi¬ 
mum  height  of  the  bulkhead,  whichever 
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is  less,  unless  Uie  cH^ening  is  used  for 
the  passage  of  conductors,  piping,  ven¬ 
tilation  ducts,  mechanical  equipment,  and 
similar  items,  or  doors,  hatches,  and  ac¬ 
cess  panels,  and  the  maximum  annular 
space  around  each  item  or  door,  hatch  or 
access  panel  must  not  be  more  than  cme- 
quarter  inch. 

§  183.415  Grounding. 

If  a  boat  has  more  than  one  gasoline 
engine,  grounded  cranking  motor  circuits 
must  be  connected  to  each  other  by  a 
common  conductor  circuit  that  can  carry 
the  starting  current  of  each  of  the 
grounded  cranking  motor  circuits. 

§  183.420  Batteries. 

(a)  Each  installed  battery  must  not 
move  m(H*e  than  one  inch  in  any  direc¬ 
tion  when  a  pulling  force  of  90  pounds 
or  twice  the  battery  weight,  whichever 
is  less,  is  applied  through  the  center  of 
gravity  of  the  battery  as  follows: 

(1)  Vertically  for  a  duration  of  (me 
minute. 

(2)  Horizontally  and  parallel  to  the 
boat’s  center  line  for  a  duration  of  one 
minute  fore  and  one  minute  aft. 

(3)  Horizontally  and  perpendicular  to 
the  boat’s  center  line  for  a  duration  of 
one  minute  to  starboard  and  one  minute 
to  port. 

(b)  Each  battery  must  be  installed  so 
that  metallic  objects  cannot  come  in 
contact  with  the  ungrounded  battery  ter¬ 
minals. 

(c)  Each  metallic  fuel  line  and  fuel 
system  c(unponent  within  12  inches  and 
above  the  horizontal  plane  of  the  battery 
top  surface  as  installed  must  be  shielded 
with  dielectric  material. 

(d)  Each  battery  miist  not  be  directly 
above  or  below  a  fuel  tank,  fuel  filter, 
or  fitting  in  a  fud  line. 

(e)  Hjrdrogen  gas  discharged  by  a 
battery  must  not  accumulate  in  the 
boat. 

(f )  The  positive  terminal  of  each  bat¬ 
tery  must  be  Identified  by  the  letters 
“POS”,  or  ‘T”,  or  the  symbol 
marked  (m  the  terminal  or  <m  the  bat¬ 
tery  case  near  the  terminal. 

(g)  Each  battery  terminal  connect(a* 
must  not  depend  on  spring  tension  for 
its  mechanical  connectkm  to  the  termi¬ 
nal. 

§  183.425  Conductors:  general. 

(a)  Each  conductor  must  be  insulated, 
stranded  copper. 

(b)  Except  for  intermittent  surges 
each  conductor  must  not  carry  a  current 
greater  than  that  specified  in  Table  5 
for  the  conductor’s  gauge  and  temperai- 
tiire  rating. 

(c)  For  conductors  in  engine  spaces, 
amperages  must  be  corrected  by  the  tm- 
propriate  correction  factor  in  note  1  of 
Table  5. 

(d)  Each  ctmductor  in  a  multiccmduc- 
tor  sheath  must  be  at  least  a  No.  18  AWO 
conductor. 

(e)  Each  ccmductor  installed  sep¬ 
arately  must  be  at  least  a  No.  16  AWO 
(xmductor. 

(f)  Each  No.  18  AWO  (xmductor  in  a 
multiconductor  sheath  may  not  extend 
out  oi  the  sheath  more  than  30  inches. 


(g)  This  section  does  not  apply  to  age  se(X)ndary  conductors  and  termina- 
communication  systems;  electronic  navi-  tions  that  are  in  ignition  systems;  pig- 
gation  equipment;  resistance  conductors  tails  of  less  than  seven  inches  of  exposed 
that  control  circuit  amperage;  high  volt-  length;  and  cranking  motor  c(mductors. 


Table  5. — Allowable  amperage  of  conductort 


^  Tempersture  rstln*  of  conductor  insulation 

60°  C 
(140°  F) 

75°  C 
(167°  F) 

80“C 
(176°  F) 

90°C 
(194°  F) 

105°  C 
(221°  F) 

125°  C 
(25r  F) 

200°  C 
(392°  F) 

18- . 

10 

10 

15 

20 

20 

25 

25 

15 

15 

20 

25 

25 

30 

35 

14. . 

20 

20 

25 

30 

35 

40 

43 

12 . 

25 

25 

35 

40 

45 

50 

56 

10. . 

40 

40 

50 

55 

60 

70 

70 

8 . 

55 

65 

70 

70 

80 

90 

100 

.  80 

95 

100 

100 

120 

125 

135 

4 . 

105 

125 

130 

135 

180 

170 

180 

s . 

120 

145 

150 

155 

180 

195 

210 

2. . 

140 

170 

173 

180 

210 

225 

240 

1 . . . 

165 

195 

210 

210 

245 

265 

280 

0 . 

195 

230 

245 

245 

285 

303 

325 

00  . 

225 

265 

285 

285 

330 

355 

370 

o66.„ . 

280 

310 

330 

330 

385 

410 

430 

0000 . 

300 

360 

385 

385 

445 

475 

510 

NOTES 

1.  See  the  foUowing  tsUe; 

6(r  c 

7S»C 

80PC 

90“C 

105*C 

125°  C 

Xtf  c 

(140“?) 

(187°  F) 

(178°  F) 

(194°  F) 

(221°  F) 

(ssr  F) 

(392°  F) 

Temperature  ratlnt  of 

conductor . 

a58 

a  75 

a78 

ass 

a85 

as9 

1.00 

2.  See  the  (oUowing  table: 

OntmNos 

faettr 

Number  of  current  canyinf  conductors: 

.  CTO 

. 60 

. 50 

. 40 

§  183.430  Conductors  in  circuits  of  less 
than  50  volts. 

(a)  Eadi  conductor  in  a  circuit  that 
has  a  nominal  voltage  of  less  than  50 
volts  must — 

(1)  Meet  the  requirements  of  S 183.- 
435;  or 

(2)  Meet— 

(I)  The  insulating  material  tonpera- 
ture  rating  requirements  of  SAE  Stand¬ 
ard  J378b  dated  November  1976;  and 

(II)  SAE  Standard  J1127  dated  No¬ 
vember  1975,  or  SAE  Standard  1128  dated 
November  1975. 

(b)  This  sectlcm  does  not  a];H>ly  to 
communication  systems;  electronic  nav¬ 
igation  equipment;  resistance  ccmductors 
that  control  circuit  amperage;  and  pig¬ 
tails  of  less  than  seven  inches  of  exposed 
length. 

§  183.435  Conductors  in  circuits  of  50 
volts  or  more. 

(a)  Each  conductor  in  a  circuit  that 
has  a  nominal  voltage  of  50  volts  or  mm^ 
must  be — 

(1)  A  coiKluctor  that  has  insulation 
listed  and  classified  moisture  resistant 
and  fiame  retardant  in  Article  310, 
NFPA  No.  70-1975.  NatKmal  Electric 
Code  1975; 

(2)  A  fiexible  cord  type  SO.  STO,  ST, 

SJO,  SJT,  or  SJTO  listed  In  Article  400, 
NFPA  No.  70-1975.  National  Electric 
Code  1975;  _ 

(3)  A  conductor  that  meets  IEEE  Std. 
45-1971,  dated  December  3,  1970; 

(4)  A  condiictor  listed  for  marine  use 
by  an  Indepoident  testing  laboratory 
which  provides  listing,  labeling,  and  f(ri- 
low-up  service;  or 

(5)  A  conductor  that  meets  the  me¬ 
chanical  water  absmption  and  fiame  re¬ 


tardant  standards  of  UL  Standard  83, 
dated  Juhr  8, 1976. 

(b)  Where  the  nominal  circuit  v<dtage 
of  each  of  three  or  more  current  carrying 
conductors  in  a  duct,  bundle,  or  cable  is 
50  volts  or  more,  the  amperages  each 
of  those  conductors  must  not  exceed  the 
value  in  Table  5  multiplied  by  the  cor~ 
rection  factor  In  note  2  to  Table  5  fix’ 
the  number  of  conductors  that  carry  50 
v(dt8  or  more. 

(c)  This  section  does  not  imply  to 
cmnmunication  systems;  electronic  navi¬ 
gation  equipment;  resistance  conductors 
that  control  circuit  amperage  conductors 
in  secondary  circuits  of  ignitlcm  sjrstems; 
and  pigtails  of  less  than  seven  inches  of 
expo^  length. 

§  183.440  Secondary  drcuiu  of  ignidoo 
systems. 

(a)  Each  conductor  in  a  secondary 
circuit  of  an  ignition  syston  must  meet 
SAE  Standard  J557.  dated  January.  1968. 

(b)  The  coimection  of  each  Ignition 
conductor  to  a  spark  plug,  coll,  or  dis¬ 
tributor  must  have  a  tight  fitting  cap, 
b(x>t,  or  nipple. 

§  183.445  Conductors:  support  and  pro¬ 
tection. 

(a)  Each  conductor  or  group  of  con¬ 
ductors  must  be  supported  by  clamps  or 
straps  not  more  than  18  Inches  apart 
unless  the  conductor  or  group  of  con¬ 
ductors  Is  enclosed  In  a  rigid  duct  or  ccm- 
dult.  The  clamps,  stnms,  ducts,  or  c(m- 
dults  must  be  designed  to  prevent  chafing 
or  damage  to  the  conductor  Insulation. 

(b)  If  a  conductor  or  group  of  conduc¬ 
tors  ccmnected  between  two  c(xnpo- 
nents  chat  can  move  in  relation  to  each 
other,  each  conductor  or  group  of  con- 
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ductors  must  have  a  loop,  slack,  or  other 
strain  relief. 

(c)  Each  conductor  or  group  of  con¬ 
ductors  that  passes  through  a  bulkhead, 
structimal  member,  junction  box,  or 
other  rigid  surface  must  be  protected 
from  abrasion. 

(d)  This  section  does  not  apply  to 
communications  systems;  electronic 
navigation  equipment;  and  high  voltage 
secondary  conductors  and  terminations 
in  the  ignition  system. 

§  183.450  Conductors:  termination. 

(a)  Each  connection  to  a  screw  ter¬ 
minal  or  stud  that  is  outside  of  a  junc¬ 
tion  box  or  enclosure  must  be  connected 
by  a  closed  ring  connector,  eyelet  con¬ 
nector,  captive  spade  cMinector,  mechan¬ 
ical  locking  connector,  or  spring  locking 
connector. 

(b)  Each  stripped  conductor  connected 
to  a  compression  screw  terminal  that  is 
outside  a  junction  box  or  enclosure  must 
be  secured  mechanically  to  provide 
strain  relief  for  the  stripped  conductor 
connection. 

(c)  Each  single  friction  connector, 
spring  type  connector,  and  multi-con¬ 
nector  plug  that  is  outside  of  a  jimction 
box  or  enclosure  must  not  separate  if 
subjected  to  a  six  pound  t^isile  force 
along  the  axial  direction  of  the  connector 
for  one  minute. 

(d)  A  soldered  connection  must  not 
be  the  sole  means  of  connection  between 
two  or  more  conductor  or  between  a 
conductor  and  a  connector,  except  a  con¬ 
ductor  may  be  soldered  to  a  connector 
that  joins  the  conductor  to  a  battery  ter¬ 
minal  or  stud,  if  the  length  of  the  sol¬ 
dered  joint  is  at  least  1.5  times  the  diam¬ 
eter  of  the  stranded  portion  of  the  bat¬ 
tery  conductor. 

(e)  Each  connection  that  is  outside  of 
a  junction  box  and  that  is  used  to  Join 
conductors  to  each  other  or  that  is  used 
to  join  a  conductor  to  a  connector  must 
not  break  when  subjected  for  10  minutes 
to  a  tensile  force  shown  in  Table  6  for 
the  smallest  conductor  size  in  the  con¬ 
nection. 

(f )  Each  ungrounded  terminal  or  stud 
that  is  continuously  energized  must  meet 
§  183.455  or  must  have  a  boot,  nipple, 
cap,  cover,  or  shield  that  prevents  acci¬ 
dental  short-circuiting  at  the  terminals 
or  studs. 

(g)  Each  termination  composed  of  an 
ungrounded  current  carrsdng  conductor, 
terminal  fitting,  and  connector  must  be 
protected  from  accidental  short  circuit¬ 
ing  with — 

(1)  Another  termination  from  another 
circuit  comoosed  of  an  ungrounded  cur-  ' 
rent  carrying  conductor,  terminal  fit¬ 
ting,  and  connector;  or 

(2)  Any  metal  that  Is  grounded. 

(h)  A  conductor  must  not  be  joined  to 
another  conductor  by  a  wire  nut  or  wire 
screw. 

(1)  This  section  does  not  apply  to  com¬ 
munication  systems  and  electronic  navi¬ 
gation  equipment. 

§  183.455  Overcurrent  protection:  gen¬ 
eral. 

(a)  Each  imgrounded  current-carry¬ 
ing  conductor  must  be  protected  by  a 


manually  reset,  tripfree  circuit  breaker 
or  fuse. 

(b)  A  manually  reset,  tripfree  circuit 
breaker  or  fuse  must  be — 

(1)  At  the  source  of  power  for  each 
conductor; 

(2)  At  the  point  where  the  conductor 
size  is  reduced  to  a  smaller  gauge;  or 

(3)  At  the  origin  of  a  circuit,  if  the 
circuit  breaker  or  fuse  has  a  current  rat¬ 
ing  that  prevents  overloading  of  the 
smallest  conductor  in  the  circuit. 

(c)  The  current  rating  of  each  circuit 
breaker  or  fuse  must  not  exceed — 

(1)  For  circuits  of  less  than  50  volts, 
150%  of  the  value  of  the  amperage  in 
Table  5  for  the  conductor  size  it  Is  pro¬ 
tecting;  and 

(2)  For  circuits  of  50  volts  or  more, 
the  value  of  the  amperage  in  Table  5  for 
the  conductor  size  it  is  protecting.  If  this 
value  does  not  correspond  to  a  standard 
size  or  rated  circuit  breaker  or  fuse  the 
next  larger  size  or  rated  circuit  breaker 
or  fuse  may  be  used  if  it  does  not  exceed 
150%  of  the  allowed  current  capacity  of 
the  conductor. 

(d)  The  voltage  rating  of  each  circuit 
breaker  or  fuse  must  not  be  less  than  the 
nominal  circuit  voltage  of  the  circuit  it 
is  protecting. 

(e)  This  section  does  not  apply  to  re¬ 
sistance  conductors  that  control  circuit 
amperage;  conductors  in  secondary  cir¬ 
cuits  of  ignition  systems;  pigtails  of  less 
than  seven  inches  of  exposed  length;  and 
power  supply  conductors  in  cranking 
motor  circuits. 

’  Table  6. — ^Tensile  Test  Values  rcm. 
CONDUCTOB  Splices 

(COMDUCrOE-COItDUCTOB  AND  CONDUCTOK- 
CONNECTOR  JOINTS) 


Tensile 

force 

Wire  size  (AWO) :  pounds 

18  . - .  10 

18  .  16 

14  . - .  30 

12  .  88 

10 . 40 

8  .  45 

6 . . .  60 

6  .  80 

4  .  70 

3  .  80 

2  . 90 

1  .  100 

0  . .  128 

00  . .  180 

000  . 176 

0000  .  226 


§  183.460  Overcurrent  protection:  spe¬ 
cial  applications. 

(a)  Each  ungrounded  supply  conduc¬ 
tor  from  a  storage  battery  must  have  a 
manually  reset,  tripfree  circuit  breaker 
or  fuse,  unless  the  supply  conductor  is 
in  the  main  power  feed  circuit  from  the 
battery  to  an  engine  cranking  motor. 
The  circuit  breaker  or  fuse  must  be 
within  72  inches  of  the  battery  meas¬ 
ured  along'  the  conductor,  unless  the  cir¬ 
cuit  has  a  switch  that  disconnects  the 
battery. 

(b)  Each  ungrounded  output  conduc¬ 
tor  from  an  alternator  or  generator,  ex¬ 
cept  for  self -limiting  alternators  or  gen¬ 
erators.  must  have  a  circuit  breaker  or 
fuse  that  has  a  current  rating  that  does 


not  exceed  120  percent  of  the  maximum 
rated  current  of  the  alternator  or  gen¬ 
erator  at  60“  C. 

[PR  Doc.77-2992  Filed  1-28-77:8:46  am] 


COD  74-209) 

PART  183— BOATS  AND  ASSOCIATED 
EQUIPMENT 

Safety  Standards  for  Boat  Gasoline  Fuel 
Systems  “ 

•  Purpose.  This  rule  contains  mini¬ 
mum  safety  standards  for  fuel  systems 
on  boats.  The  purpose  of  the  rule  is  to 
reduce  the  number  of  deaths  and  in¬ 
juries  and  the  amount  of  property  dam¬ 
age  caused  by  fires  and  explosions  of 
gasoline  on  boats.  • 

Background 

On  September  30,  1976,  the  Coast 
Guard  published  its  Proposed  Safety 
Standard  for  Boat  Gasoline  Fuel  Sys¬ 
tems.  Interested  persons  were  invited  to 
submit  written  data,  views,  or  arguments 
concerning  that  notice  prior  to  Decem¬ 
ber  1,  1976. 

All  relevant  comments  were  considered 
and  several  changes  are  made  to  the  rule 
as  a  result  of  the  comments.  These  reg¬ 
ulations  reflect  the  best  possible  accom¬ 
modation  of  viewpoints  from  industry, 
surveyors,  insurance  companies,  testing 
laboratories  and  private  citizens. 

Discussion  of  Comments 

The  comments  received  are  grouped 
according  to  the  section  to  which  they 
relate  and  are  discussed  below. 

Section  183.501 — Applicability.  One 
commentor  on  §  183.501  requested  that 
more  time  be  granted  before  compliance 
is  required  with  §§  183.542  and  183.568 
Section  183.582  deals  with  pressure  tests 
for  fuel  systems  and  §  183.568  contains 
requirements  for  anti-siphon  protection. 
The  commentor  requested  the  additional 
time  because  of  possible  tooling  changes 
that  may  be  necessary  to  comply  with 
S  183.582  and  because  of  the  unavailabil¬ 
ity  of  the  anti-siphon  valves  required  by 
§  183.568.  This  comment  is  not  accepted. 
The  anti-siphon  valves  required  by 
S  183.568  are  commercially  available,  al¬ 
lowing  boats  to  comply  with  this  section 
immediately.  Section  183.582(e)  is,  how¬ 
ever,  modified  by  excepting  from  the  re¬ 
quire  examination  each  connection  at 
fill  and  v^t  fittings.  This  modification 
of  the  rule  eliminates  the  need  fm*  tool¬ 
ing  changes. 

One  commentor  requested  that  in¬ 
board  boats  with  open  engine  installa¬ 
tions  be  exempted  from  this  rule  because 
outboard  engines  are  exempted.  This 
comment  is  rejected.  Even  if  the  absence 
of  an  engine  cover  reduces  fuel  vaoors, 
fuel  leaks  stiU  occur,  allowing  fuel  to 
leak  into  the  boat  where  it  can  be  ignited 
by  electrical  devices  or  other  sources  of 
ignition  in  the  boat.  Boats  with  outboard 
^igines  are  exempted  from  these  rules 
because  outboard  boats  have  a  signlfl- 
canUy  lower  rate  of  accidents  involving 
fires  and  explosions  of  fuel. 

One  comment  from  an  industry  as¬ 
sociation  suggested  that  outboard  boats 
that  have  permanent  fuel  tanks  be  cov- 
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ered  by  these  rules  because  these  fuel 
tank  Installations  are  similar  to  those  on 
inboard  boats.  This  comment  is  rejected 
because  present  statistics  show  that  the 
accident  rate  is  too  low,  when  compared 
with  the  cost  of  compliance,  to  warrant 
the  Inclusion  of  outboard  boats. 

Section  183.505 — Definitions.  One  corn- 
mentor  pointed  out  that  the  specification 
for  the  fuel  hoses  in  §  183.505  is  too  vague 
because  it  refers  only  to  SAE  Standard 
J30B.  The  SAE  Standard  J30B  describes 
four  different  types  of  hoses,  and  soeclfies 
different  test  criteria  for  each  applica¬ 
tion  to  which  the  hose  is  subjected. 
Specifically  the  commentor  suggests  that 
the  fuel  line  should  be  specified  SAE 
J30RI,  one  of  the  four  types  of  hose  in 
the  SAE  Standard.  This  comment  is  not 
accepted  because  it  would  prohibit  the 
use  of  the  other  types  of  hoses  which  are 
specified  in  SAE  J30B. 

One  commentor  claimed  that  the  de¬ 
scription  of  the  “USCX3  Type  A  Hoee” 
and  “USCG  Type  B  Hose”  in  §  183.505 
does  not  clearly  state  to  what  extent  the 
SAE  Standard  has  to  be  followed.  The 
proposed  §  183.505  was  worded  in  such 
a  way  to  require  compliance  with  both 
the  performance  requirements  and  the 
construction  dimensions  of  the  SAE 
Standard.  In  response  to  this  ccxnment 
the  word  “performance”  is  added  to  the 
description  to  clarify  that  the  require¬ 
ment  is  to  comply  only  with  the  perform¬ 
ance  requirements  of  the  SAE  Standard. 

One  commentor  pointed  out  that  the 
proposed  rule  also  referred  to  a  SAE 
J30B  standard  dated  August  1973.  The 
SAE  J30B  standard  was  recently  re¬ 
placed  by  SAE  J30C,  dated  March  1976. 
The  reference  in  §  183.505  to  the  SAE 
J30B  has  been  changed  to  require  com¬ 
pliance  with  the  SAE  J30C.  Because  Mili¬ 
tary  Soeclfication  MIL  P-2192913  is  add¬ 
ed  to  §  183.516(a)  (2),  a  definition  of  the 
term  “Military  Specification”  and  a 
statement  of  the  specification's  availa¬ 
bility  are  added  to  §  183.505. 

Section  183.510 — Fuel  tanks.  One  com¬ 
mentor  objected  to  the  reoulrement  in 
§  183.510  for  mechanical  testing  of  fuel 
tanks  and  proposed  that  these  tests  be 
deleted  because  tanks  can  be  built  suffi¬ 
ciently  strong  without  the  need  to  per¬ 
form  costly  tests  on  them  to  determine 
their  actual  strength.  This  c(»nment  is 
rejected  because  mechanical  tests  are 
necessary  to  determine  if  a  tank  can 
survive  the  Physical  stresses  encountered 
in  the  marine  environment. 

Several  comments  were  received  re¬ 
questing  the  deletion  of  §§  183.510  (d)  (1) 
and  (e)(1).  Paragraphs  183.510  (d)(1) 
and  (e)(1)  reouire  furt  tanks  with  a 
capacity  of  25  gallons  or  more  to  be  shock 
tested  under  §  183.584.  The  commentors 
argued  that  the  shock  test  is  not  realistic 
because  it  simulates  conditions  that  are 
more  severe  than  the  ccmditions  that 
boats  encounter  in  normal  use.  This  cwn- 
ment  is  accepted  because  tests  have 
shown  that  the  procxised  test  does  not 
simulate  actual  conditions.  For  this  rea¬ 
son  the  reauirement  that  tanks  with 
capacities  of  25  gallons  or  more  be  shock 
tested  has  been  removed  from  5§  183.510 
(d)  and  (e)  (1). 


Section  183 J512— Fuel  tanks:  prohib¬ 
ited  materials.  Two  commentors  asked 
that  !  183.512  be  changed  to  require  that 
materials  used  for  fuel  tanks  be  of  a 
specified  thickness  and  alloy  because 
smne  industry  standards  include  those 
specifications.  This  request  Is  rejected, 
because  as  long  as  the  tank  meets  the 
tests  for  mechanical  strength,ln  §  183.510 
there  is  no  need  to  specify  material  and 
tank  thickness. 

One  commentor  objected  to  allowing 
metal  tanks  to  be  foamed  in  place.  He 
argued  that  moisture  can  collect  between 
the  metal  and  the  foam,  causing  the  tank 
to  corrode.  The  comment  Is  rejected.  TTie 
risk  of  moisture  collecting  between  the 
tank  and  the  foson,  causing  corrosion  of 
the  tank,  is  reduced  by  restrictions  on 
the  t3T>e  of  materials  ^at  can  be  used 
to  construct  the  tank  and  by  restrictions 
on  the  type  of  bond  that  must  exist  be¬ 
tween  the  tank  surface  and  the  foam. 

Section  183  514 — Fuel  tanks:  labels 
One  commentor  suggested  that  §  183.514 
should  reouire  the  tank  label  to  be  placed 
on  the  tank  where  it  can  be  easily  in¬ 
spect^.  The  comment  is  rejected  be¬ 
cause  a  tank  manufacturer  cannot  know 
which,  if  any,  surface  on  the  tank  will 
be  visible  once  the  tank  Is  installed. 

Another  commentor  pointed  out  that 
§  183.514(b)(6),  which  requires  the  fuel 
tank  label  to  Include  shock  test  classifi¬ 
cation  in  “g’s,”  if  applicable,  be  deleted 
as  because  the  reoulrement  is  redundant 
in  light  of  §  183.514(b)  (8) ,  which  re¬ 
quires  that  a  tank  be  Installed  in  a  loca¬ 
tion  determined  by  the  “g”  load  for  which 
it  has  been  tested.  This  comment  is  ac¬ 
cepted.  Section  183.514(b)  (6)  is  removed 
and  the  subsequent  paragraphs  are  re¬ 
numbered. 

Section  183.516— Cellular  plastic  used 
to  encase  fuel  tanks.  Some  commentors 
objected  to  the  requirement  in  §  183.516 
that  reoulres  the  use  of  polvurethane 
foam  with  a  mlnlmiun  density  of  3.2 
pounds  per  cubic  foot.  These  commen¬ 
tors  suggested  the  use  of  foam  with  a 
density  of  two  poimds  per  cubic  foot  for 
encasing  metal  fuel  tanks.  The  commen¬ 
tor  claimed  that  two  poimds  density 
foam  is  sufflclentiy  strong  for  encasing 
fuel  tanks.  The  merits  of  these  com¬ 
ments  have  been  carefully  reviewed  and 
are  rejected.  Ihe  heavier  density  foam 
is  needed  for  adequate  compression 
strength  and  minimum  water  absorption. 

One  commentor  suggested  that  ASTM 
Specification  0272  in  §  183.516(b)  of  the 
proposal  be  replaced  by  Military  Specifi¬ 
cation  MIL  P-21929B,  a  standard  that  is 
widely  used  by  the  boating  Industry  and 
the  military.  Like  the  Military  Specifica¬ 
tion,  the  ASTM  Specification  sets  a  limit 
on  the  amount  of  water  that  can  be  ab¬ 
sorbed  by  cellular  plastic  foam.  Most  cel¬ 
lular  plastic  foams  manufactured  today, 
the  commentor  pointed  out,  absorb  more 
water  than  is  allowed  to  be  absorbed 
under  the  ATSM  standard.  All  of  these 
foams,  however,  are  able  to  meet  the 
'water  absorption  requirements  of  Mili¬ 
tary  Specification  MIL  P-21929B.  Be¬ 
cause  this  rule  sets  only  minimum  ac¬ 
ceptable  safety  standards  for  boats  and 
because  the  Military  Specification  is  an 


sux:eptable  standard  for  marine  use.  it 
is  substituted  for  the  ASTM  standard 
that  appem'ed  in  proposed  §  183316(b) , 
Propo^  §  183.516(b)  appears  as  §  183.- 
516(a)(2)  in  this  rule. 

The  density  specification  for  polsrure- 
thane  foam  in  proposed  §  183.516(d)  was 
Incorrectly  specified  as  3.6  pounds  per 
cubic  foot.  The  density  specification  is 
corrected  to  3.2  pounds  per  cubic  foot. 

One  commentor  pointed  out  that  the 
prcH^osed  rule  required  cellular  plastic  to 
meet  two  different  requirements:  one 
for  compressive  strength,  and  one  for  a 
minimum  density,  because  the  word 
“and”  was  placed  between  the  two  re¬ 
quirements  in  the  proposed  rule.  The 
commentor  claimed  that  no  cellular 
plastic  meets  both  requirements.  He  sug¬ 
gested  that  the  regulations  should  be 
changed  to  specify  that  only  one  of  the 
requirements  has  to  be  met.  This  sugges¬ 
tion  is  accepted.  It  has  been  determined 
that  cellular  plastic  used  to  encase  me¬ 
tallic  fuel  tanks  is  acceptable  as  long 
as  it  meets  either  the  requirement  for 
compressive  strength  or  the  requirement 
for  a  minimum  density  for  polyurethane 
foam.  To  make  this  determination  clear 
an  editorial  change  is  made  by  re¬ 
arranging  the  order  of  the  paragraphs  in 
§  183.516. 

Section  183.520 — Fuel  tank  systems. 
One  commentor  suggested  that  the  head¬ 
ing  of  §  183.520  be  changed  from  “Fuel 
tank  vents”  to  “Fuel  tank  systems”,  to 
indicate  that  the  vents  are  not  part  of 
the  fuel  tank,  but  Instead  are  part  of  the 
fuel  tank  system.  This  suggestion  is  ac¬ 
cepted  because  ventilation  of  ttie  fuel 
tank  is  achieved  through  a  system  of 
components  such  as  hoses  and  fittings. 
The  word  “system”  is  added  after  the 
word  “vent”  in  the  phrase  “each  fuel 
tank  must  have  a  vent  •  *  •”  in  §  183.520 

(a)  for  the  same  reason.  Based  on  this 
comment,  the  word  “system”  is  also 
added  to  the  heading  of  §  183.552  for  this 
same  reason. 

One  commentor  warjted  to  know  why 
S  183.522(a)  prohibits  fuel  from  blowing 
back  through  the  fill  fitting  when  a  tank 
is  between  one-fourth  and  three-fourths 
full.  Fuel  blowback  can  occur  before  a 
steady  flow  of  fuel  has  started  to  pour 
into  a  tank  that  Is  about  one-fourth 
full  or  when,  during  refueling,  the  fuel 
in  the  tank  reaches  the  three-fourth  full 
level  and  begins  to  surge  along  the  inside 
top  surface  of  the  tank.  Fuel  that  is 
blown  back  through  the  fill  fitting  may 
enter  the  boat  and  come  in  contact  with 
a  source  of  ignition  and  cause  a  fire  or 
explosion. 

Some  commentors  claimed  that  a  fiow 
rate  for  filling  a  fuel  tank  at  nine 
gallons  per  minute,  reoulred  by  §  183.522 

(b) ,  is  too  high  and  should  be  lowered. 
This  suggestion  is  not  accepted  because 
a  fiow  rate  of  nine  gallons  per  minute 
approximates  the  actual  fiow  from  a 
gasoline  pump  nozzle  when  it  is  used  to 
fill  the  fuel  tank  in  a  boat.  Unless  the 
fuel  tank,  in  ccxnbination  with  the  fill 
and  vent  hoses,  is  capable  of  being  filled 
up  at  a  rate  of  at  least  nine  gallons  per 
minute,  an  overflow  of  gasoline  is  likely 
to  occur.  Another  commentor  suggested 
that  the  fiow  rate  be  changed  to  "at  a 
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prudent  rate”.  This  suggestion  is  also 
rejected  because  a  flow  rate  must  be 
specifled  so  a  test  can  be  conducted  to 
determine  compliance  with  this  require¬ 
ment. 

Section  183.524 — Fuel  pumps.  One 
commentor  suggested  that  the  materials 
used  for  fuel  pumps  be  specifled  because 
of  the  chance  that  some  materials  might 
melt  in  a  Are.  This  proposal  is  not  ac¬ 
cepted;  the  Are  test  requirement  in 
§  183.590  assures  that  the  material  used 
for  fuel  pumps  is  durable  enough  to 
withstand  a  Are  of  at  least  2V2  minutes 
in  duration.  In  this  time  period  persons 
in  the  boat  can  notice  the  first  and  ex¬ 
tinguish  it  before  it  spreads. 

Section  183.526 — Carburetors.  Several 
commentors  wanted  to  know  if  “leakage” 
as  used  in  §  183.526(a)  includes  internal 
leaks  within  a  carburetor.  As  used  in  the 
regulation,  the  word  “leaks”  means  to 
leak  externally  from  the  carburetor  into 
the  boat.  Any  flow  of  fuel  from  the  car¬ 
buretor  to  the  engine  is  internal  and 
does  not  constitute  a  leak.  The  words 
“must  meet  the  requirements  of  para¬ 
graph  (b)  of  this  section”  are  added  to 
§  183.526(a)  to  specify  how  the  presence 
of  a  leak  is  determined  after  the  Are  test 
under  §  183.590  is  conducted. 

One  commentor  pointed  out  that 
under  the  regulation  twin  carburetors 
could  leak  ten  cubic  centimeters  of  fuel 
into  an  engine  compartment  and  still 
comply  with  this  regulation.  This  amount 
of  leakage  is  acceptable;  there  still  is  a 
safety  margin  before  the  fuel  vapors  in 
an  engine  compartment  reach  an  explo¬ 
sive  level. 

One  commentor  asked  if  carburetors 
that  have  been  modified  using  racing 
kits  have  to  be  in  compliance.  The  man¬ 
ufacturer  of  the  boat  is  responsible  for 
the  modified  carburetor  meeting  the  re¬ 
quirements  of  this  section  if  he  installs 
or  furnishes  the  kit.  Modifications  per¬ 
formed  by  the  boat  owner  are  not  sub¬ 
ject  to  this  regulation. 

Section  183.528 — Fuel  stop  valves.  One 
commentor  suggested  that  §  183.528  re¬ 
quire  an  expansion  valve  in  the  fuel  line, 
if  a  fuel  line  has  a  closed  stop  valve  in 
each  end.  An  expansion  valve  eliminates 
the  risk  of  the  fuel  line  rupturing  by 
relieving  the  pressure  build-up  in  the  fuel 
line  if  fuel  expands  due  to  temperature 
increases.  This  suggestion  is  not  accept¬ 
ed  because  this  type  of  failure  has  not 
shown  up  in  accident  statistics. 

Section  183.530 — Spud,  pipe,  and  hose 
fitting  configuration.  One  commentor 
suggested  that  All  lines  should  meet  the 
requirements  in  §  183.530.  Section  183.- 
530  requires  each  spud,  pipe,  or  hose  fit¬ 
ting  used  with  hose  clamps,  except  those 
used  for  a  fuel  fill  line,  to  have  a  bead, 
flare,  or  a  series  of  grooves  or  separa¬ 
tions  to  prevent  the  connection  from 
coming  loose.  The  commentor  believes 
that  vibrations  in  the  boat  might  cause 
the  hose  to  come  off  a  fill  fitting  spud 
that  does  not  have  a  bead  or  grooves. 
The  rule  is  not  changed  in  response  to 
this  conunent.  The  All  fittings  are  ex'^ 
cepted  from  §  183.530  because  the  rela- 
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Uvely  stiff  fill  hose  is  hard  to  properly 
install  over  a  spud  with  a  bead  and  im¬ 
proper  installation  might  result  in  a  fuel 
leak.  Moreover,  the  requirement  that 
two  clamps  be  used  for  installing  fill 
hoses  ensures  a  secure  connection  with¬ 
out  need  for  a  bead  or  grooves  on  the 
spud. 

Section  ^183.532— CUps.  straps,  and 
hose  clamps.  Some  commentors  sug¬ 
gested  that  the  word  “nominal”  be  In¬ 
cluded  where  the  proposed  §  183.532(c) 
and  Table  7  specified  “minimum  band 
width”  because  the  band  widths  of  mass 
produced  clamps  are  narrower  than  the 
widths  specified  in  Table  7  due  to  manu¬ 
facturing  tolerances.  Por  this  reason  the 
regulation  is  changed  by  adding  the 
word  “nominal”  to  §  183.532(c)  and  to 
the  heading  of  Table  7. 

One  comments  said  that  S  183.532(c) 
restricts  the  design  of  fuel  line  connec¬ 
tions  by  requiring  the  use  of  hose  clamps 
which  have  a  minimum  band  width  that 
is  contingent  on  the  outside  diameter  of 
the  hose  to  which  it  is  attached.  The 
commentor  suggested  that,  as  an  alter¬ 
native  to  specifying  minimum  band 
widths  for  clamps,  the  Commandant 
should  develop  a  performance  standard 
for  hose  clamps  that  would  specify  how 
tightly  a  clamp  must  be  fastened  to  a 
hose.  This  comment  is  rejected  because 
a  performance  standard  would  require  a 
manufacturer  to  conduct  a  complicated 
test  to  determine  clamp  tightness.  The 
use  of  Table  7  Is  an  advantage  over  the 
commentor’s  suggestion  because  it  is  an 
easy  method  of  determining  the  size  of 
clamp  to  use  that  experience  shows  will 
ensure  a  secure  connection  between  the 
hose  and  fuel  line  without  having  to  test 
the  tightness  of  the  connection. 

Section  183.536 — Seals  and  gaskets  in 
fuel  filters  and  strainers.  One  commentor 
suggested  that  ASTM  D-471  Reference 
Fuel  C  be  specified  in  S  183.536(b)  in¬ 
stead  of  a  gasoline  that  has  at  least  50 
percent  aromatic  content.  The  reason 
for  this  suggesticm  is  that  ASTM  Refer¬ 
ence  Fuel  C  has  a  50  percent  aromatic 
content  and  is  readily  available.  This 
suggestion  is  rejected  because  the  aro¬ 
matic  content  of  fuel  is  the  character¬ 
istic  that  deteriorates  seals  and  gaskets. 
The  other  characteristics  in  ASTM  D- 
471  Reference  Fuel  C  are  not  necessary 
for  the  purpose  of  S  183.536. 

Another  commentm*  suggested  that  the 
requirements  for  gaskets  in  §  183.536 
should  also  'apply  to  gaskets  in  fuel 
gaiiges  installed  on  fuel  tanks.  These 
gaskets  are  exposed  to  fuel  and  are. 
therefore,  subject  to  deterioration.  This 
comment  is  rejected.  Because  fuel  gauge 
gaskets  are  located  above  the  normal 
level  of  fuel  in  a  tank,  they  are  not  c<m- 
stantly  exposed  to  liquid  fuel,  and,  be¬ 
cause  of  this  fact,  there  is  little  chance 
of  their  deterioration.  CSaskete  in  fuel 
filters  and  strainers,  on  the  other  hand, 
are  constantly  exposed  to  the  deteriorat¬ 
ing  effects  of  liquid  fuel. 

Section  183.538 — Metallic  fuel  line  ma¬ 
terials.  One  c(xnmentor  suggested  that 
the  word  “metallic”  be  included  in  the 


heading  of  S  183.538  to  clarify  that  this 
section  does  not  am>ly  to  rubber  fuel 
hoses.  This  suggestion  is  adopted. 

Another  commentor  suggested  that 
the  minimiun  wall  thickness  specifica¬ 
tion  of  0.029  inches  in  S  183.538(b)  be 
replaced  with  a  performance  test  in  view 
of  the  different  i^yslcal  properties  of 
the  materials  specified.  This  suggestion 
is  rejected  because  its  adopticm  would 
make  it  necessary  for  a  boat  manufac¬ 
turer  to  perform  costly  tests  to  deter¬ 
mine  the  strength  and  corrosion  resist¬ 
ance  of  fuel  line  materials.  Experience 
has  shown  that  the  use  of  the  specified 
materials  at  the  specified  thickness  en- 
siues  a  safe  fuel  line. 

One  commentor  wanted  to  know  if 
stainless  steel  braided  tefion  covered  air¬ 
craft  hose  is  considered  metallic  fuel 
hose.  Tefion  covered  hose  is  not  consid¬ 
ered  metallic  because  the  tefion  is  the 
material  that  comes  in  contact  with  fuel. 
Thus,  teficm  covered  hose  must  meet  the 
requirements  for  USCG  T^pe  A  or  B 
hoses. 

Section  183.540 — Hoses:  identification. 
One  commentor  pointed  out  an  error  in 
S  183.540(d) .  In  the  proposal,  the  para¬ 
graph  said  that  the  marking  on  the  hose 
must  be  “at  no  less  than  12  inch  inter¬ 
vals.”  This  wording  allows  any  spacing 
above  12  Inches.  The  paragraph  should 
have  restricted  the  spacing  to  12  inches 
or  less.  Paragraph  183.540(d)  is  modified 
by  substituting  the  words  “at  Intervals 
of  12  inches  or  less”  for  the  words  “at  no 
less  than  12  inch  intervals.” 

Section  183.550 — Fuel  tanks:  instal¬ 
lation.  One  commentor  pointed  out  that 
in  the  proposal  S  183.550(g)  specified 
that  cellular  plastic  used  to  encase  non- 
metallic  fuel  tanks  is  required  to  meet 
two  different  requirements :  one  for  com¬ 
pressive  strength,  and  one  for  a  mini¬ 
mum  density.  The  proposed  rule  was  in 
error  because  cellular  plastic  used  to  en¬ 
case  non-metallic  fuel  tanks  is  accept¬ 
able  as  long  as  it  meets  either  the  re¬ 
quirement  for  compressive  strength  or 
the  requirement  for  a  minimum  density 
for  polyurethane  foam.  An  editorial 
change  is  made  to  9  183.550(g)  by  sub¬ 
stituting  the  phrase  “§  183.516  (b)  or 

(c)  ”  for  the  phrase  “9  183.516  (a)  and 

(d)  .” 

A  commentor  asked  what  part  of  the 
tank  must  be  aft  of  the  boat’s  half  length. 
Paragraph  183.550<h)  of  the  proposal 
specifled  where  fuel  tanks  must  be  in¬ 
stalled  in  relaticm  to  the  boat’s  half 
length.  Paragraph  183.550(h)  did  not 
specify  what  part  of  the  tank  should 
be  used  as  refer«ice  when  installing  the 
tanks  in  the  boat.  The  Intent  of  para¬ 
graph  9  183.550(h)  is  that  the  tonk 
should  be  located  with  its  center  of  grav¬ 
ity  either  forward  or  aft  of  the  boat’s 
half  length,  depending  on  the  shock  test 
to  which  the  tank  was  subjected.  A  tank 
rated  for  a  shock  of  less  than  25  g’s  can 
only  be  installed  in  the  aft  half  of  the 
boat,  where  the  pounding  from  waves  is 
less  severe  than  in  the  forward  half  of 
the  boat.  These  tanks  are  labeled  under 
9  183.514(b)  (8)  with  the  words,  “Must 
be  installed  aft  of  the  boat’s  half  length.” 
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The  words  “Installed  with  its  center  of 
gravity”  are  added  to  §  183.550(h)  to 
clarify  this  intent  so  the  paragraph  now 
reads  as  follows: 

“Each  fuel  tank  labeled  under  !  183.- 
514(b)  (8)  for  installation  aft  of  the 
boat’s  half  length  must  be  instidled  with 
its  center  of  gravity  aft  of  the  boat’s 
half  length.” 

Section  183.5S6 — Plugs  and  fittings. 
One  commentor  suggested  that  §  183.- 
556(b)  be  amended  to  require  the  use  of 
a  non-corrosive  material  for  the  con¬ 
struction  of  plugs  used  to  service  the  fuel 
filter  or  strainer.  This  suggestion  is  re¬ 
jected  because  the  materials  presently 
used  for  plugs  do  not  corrode  enough  to 
cause  leaks  in  the  fuel  system. 

Section  183.558 — Hoses  and  connec¬ 
tions.  One  commentor  pointed  out  a  ty¬ 
pographical  error  in  Table  8.  The  dimen¬ 
sion  0.020  inch  had  incorrectly  been 
printed  0.29  inch.  The  error  is  corrected 
in  Table  8. 

Several  commentors  proposed  that 
USCG  Type  B  hose  be  allowed  only  on 
boats  26  feet  in  length  or  less.  Tliey  cited 
that  a  fire  in  boats  over  26  feet  can  go 
undetected  for  2*4  or  more  mmutes  and 
for  this  reason  all  hoses  on  these  boats 
should  be  USCG  Type  A,  the  type  of  hose 
that  is  required  to  meet  the  fire  test  in 
§  183.590.  This  suggestion  is  rejected  be¬ 
cause  the  Coast  Guard  does  not  have  ac¬ 
cident  statistics  that  would  indicate  a 
need  for  requiring  boats  over  26  feet  to 
use  only  fire  resistant  hose.  A  long  fuel 
hose  which  might  be  used  in  a  boat  over 
26  feet  might  not  be  readily  accessible  in 
case  of  a  fire,  but  that  hose,  because  of 
its  length,  would  contain  more  than 
five  ounces  of  fuel  and  thus  it  is  required 
to  be  fire  proof.  A  short  hose  which  con¬ 
tains  less  than  five  ounces  of  fuel,  and 
thus  does  not  have  to  be  fire  resistant, 
would  be  installed  close  to  the  engine  and 
thiis  is  readily  accessible  to  a  fire  ex¬ 
tinguisher  in  case  of  a  fire. 

Section  183.564 — Fuel  tank  fill  system. 
Several  commentors  claimed  that  the 
gasoline  overflow  rate  standard  in  §  183.- 
564(a)  is  excessive  because  no  time 
period  is  specified  for  the  duration  of 
the  overflow.  Paragraph  183.564(a)  re¬ 
quires  a  tank’s  fuel  fill  opening  to  be  in 
a  place  where  a  gasoline  overflow  at  the 
rate  of  five  gallons  per  minute  will  not 
enter  the  boat.  An  overflow  might  occur 
during  refueling  when  the  fuel  tank  be¬ 
comes  full,  but  fuel  continues  to  be 
pumped  through  the  fuel  fill  nozzle  into 
the  tank.  When  this  situation  <xx:urs.  the 
fuel  is  blown  back  into  the  nozzle  which 
causes  the  nozzle  to  automatically  shut 
off  the  flow  of  fuel,  thus  limiting  the 
amount  of  fuel  that  actually  overflows. 
The  amount  of  fuel  that  overflows  de¬ 
pends  on  the  rate  that  the  fuel  is  pumped 
into  the  tank  and  the  period  of  time 
that  it  takes  for  the  nozzle  to  shut  off 
and  be  removed  from  the  fill  opening 
once  an  overflow  begins.  Because  no  time 
period  was  stated  in  the  proposed  9  183.- 
564(a) ,  the  commentors  felt  that  an  im- 
llmited  and  undeterminable  amount  of 
fuel  might  be  allowed  to  overflow  diulng 
compliance  testing.  For  this  reason,  the 
standard,  as  pn^x)sed,  did  not  dxiplicate 


the  actual  conditions  it  was  designed  to 
protect  against.  In  response  to  the  com¬ 
ment,  therefore,  a  time  period  of  five 
seconds  has  been  added  to  the  standard. 
Five  seconds  Is  considered  adequate  for 
the  purpose  of  approximating  the  time 
it  takes  a  fuel  pump  nozzle  to  shut  off 
and  be  removed  from  the  fill  opening 
once  fuel  begins  to  overflow  from  a  full 
fuel  tank. 

Another  commentor  objected  to  the 
requirement  of  having  to  use  two  hose 
clamps  in  §  183.564(b)  (3)  instead  of  one, 
because  a  second  clamp,  incorrectly  in¬ 
stalled,  can  cut  the  fuel  line  causing  a 
leak.  The  proposed  regulation  is  not 
changed  in  response  to  this  comment. 
Two  clamps  are  required  to  ensure  that 
the  relatively  stiff  hose  will  not  slide  off 
the  fitting  or  twist  into  a  position  that 
would  cause  a  fuel  leak.  If  a  hose  is  cut 
because  of  an  improperly  installed  clamp 
a  leak  can  occur  whether  one  or  two 
clamps  are  tised. 

Two  commentors  recommended  that 
the  word  “nominal”  be  added  immedi¬ 
ately  before  the  words  “band  width”  in 
9  183.564(d)(1)  because  band  clamps, 
due  to  manufacturing  tolerances  are 
narrower  than  the  widths  specified  in 
the  rule.  This  recommendation  is  ac¬ 
cepted  for  the  reason  given  by  the  com¬ 
mentors. 

Section  183.566 — Fuel  pump:  place¬ 
ment.  One  commentor  suggest^  that  all 
fuel  pumps  should  be  mounted  on  the 
engine  to  reduce  the  risk  of  vibration 
causing  a  rupture  in  a  fuel  line  connec¬ 
tion  between  the  fuel  pmnp  and  the  en¬ 
gine.  'The  commentor,  therefore,  sug¬ 
gested  that  the  phrase  “or  within  12 
inches  of  the  engine”  be  deleted  from 
5  183.566.  This  suggestion  is  rejected.  A 
fuel  leak  occurs  where  the  fuel  line  is 
connected  to  the  engine  or  fuel  pump, 
and  whether  the  pump  is  mounted  on 
the  engine  or  not  does  not  change  the 
chances  of  leaks;  in  each  case  the  hose 
is  subjected  to  the  same  amount  of 
vibration. 

Section  183.568 — Anti-siphon  protec¬ 
tion.  One  commentor  suggested  that 
anti-siphon  valves  be  required  to  pass 
the  fire  test  under  5  183.590  because  the 
other  components  in  the  fuel  system  are 
required  to  pass  the  test.  ’This  comment 
is  rejected.  If  a  fuel  stop  valve  fails  in 
a  fire,  air  is  induced  into  the  valve.  This 
process  has  the  effect  of  preventing 
siphoning  of  fuel  from  the  fuel  tank. 
The  other  components  in  the  fuel  system 
are  required  to  meet  the  fire  test,  be¬ 
cause  if  any  of  them  fail,  fuel  would  leak 
out  of  them  and  feed  the  fire. 

Some  other  commentors  requested  the 
deletion  of  the  requirement  that  elec¬ 
trically  operated  fuel  stop  valves  and 
anti-siphon  valves  be  moimted  at  the 
fuel  tank  withdrawal  fitting.  The  com¬ 
mentors  suggested  this  change  because 
it  would  allow  a  fuel  filter  to  be  placed 
in  the  fuel  line  between  the  tank  and 
valve.  This  filter  would  prevent  dirt  in 
the  fuel  from  reaching  the  valves  and 
interfere  with  their  function.  This  rea¬ 
soning  is  accepted  and  9  183.568  is 
changed  to  allow  the  valves  to  be  in¬ 


stalled  away  from  the  tank  if  the  valve 
and  fuel  line  are  mounted  higher  than 
the  top  of  the  tank.  By  mounting  the  fuel 
line  higher  than  the  top  of  the  tank,  fuel 
runs  back  into  the  tank,  instead  of  nm- 
ning  out  of  the  fuel  line,  if  the  line  is 
severed. 

Section  183.582 — Static  pressure  test 
for  fuel  systems.  Some  commentors  re¬ 
quested  that  carbxiretors  not  be  Included 
in  the  pressure  test  under  9  183.582(a) 
because  the  carburetor  can  not  be  pres¬ 
surized  without  pressurizing  the  engine. 
'This  comment  is  accepted.  The  intent 
of  the  pressure  test  is  to  ensure  that  the 
fuel  system,  excluding  the  carburetor 
and  engine,  does  not  leak  fuel.  Para¬ 
graph  183.582(a)  is  modified  to  indicate 
that  only  that  portion  of  the  fuel  system 
that  is  between  the  carburetor  and  the 
fill  and  vent  fittings  on  the  boat  is  pres¬ 
sure  tested. 

Several  commentors  questioned  the 
requirement  in  9  183.582(e)  for  examina¬ 
tion  of  all  connections  after  the  static 
pressure  test.  These  commentors  pointed 
out  the  difficulty  in  visually  Inspecting 
for  possible  leaks  the  fill  and  vent  fittings 
below  a  boat  deck  and  suggested  that 
this  requirement  be  deleted.  This  sugges¬ 
tion  is  adopted.  Because  they  are  at  the 
highest  point  in  the  fuel  system,  fuel 
hoses  at  the  deck  fittings  normally  do  not 
contain  any  fuel  which  can  leak  into  the 
boat.  Section  183.582(e)  is  modified  by 
excepting  each  connection  between  the 
fill  and  vent  fitting  and  the  line  at  the 
deck  or  hull  from  the  examination  re¬ 
quired  imder  9  183.582(e). 

Section  183.584 — Shock  test.  One  com¬ 
mentor  pointed  out  that  the  requirement 
in  9  183.584  to  cap  and  seal  each  opening 
in  the  tank  should  be  omitted  because  if 
these  openings  are  capped  there  is  no 
outlet  for  pressure  that  may  build  up  due 
to  changes  in  the  water  temperature. 
Without  openings  in  the  tank,  excessive 
pressure  can  build  uo,  causing  the  tank 
to  fail  structurally.  For  this  reason,  this 
comment  is  accepted  and  9  183.584(e)  of 
the  proposal  is  deleted  and  the  subse¬ 
quent  paragraphs  are  renumbered. 

Several  commentors  suggested  that  the 
shock  test  under  9  183.584  for  tanks  with 
a  capacity  of  25  gallons  or  more  does  not 
simulate  actual  boating  conditions  and 
should  be  deleted  or  modified.  The  dura¬ 
tion  of  the  shock  between  35  and  45 
milliseconds  was  claimed  to  be  especially 
severe.  This  reasoning  is  accented  and 
the  reference  to  the  alternative  testing 
for  tanks  25  gallons  or  more  is  deleted 
from  9  183.584(e)  (1)  and  (2).  The  tests 
required  under  99  183.586  and  183.588  are 
sufficient  to  ensure  that  fuel  tanks  with  a 
capacity  (ff  25  gallons  or  more  are  strong 
enough  to  withstand  actual  usage  in 
boats. 

Two  commentors  suggested  that  9  183. 
584(f),  which  requires  each  vertical  ac¬ 
celeration  pulse  to  approximate  a  half 
sine  wave,  be  omitted  because  a  half  sine 
wave  is  neither  definable  nor  reasonably 
achievable.  The  shock  test  ensures  that 
the  tank  can  withstand  actual  boating 
conditions  without  the  need  of  specifying 
the  shape  of  the  shock  wave.  The  re¬ 
quirement  to  approximate  a  half  sine 
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wave  for  the  shock  would  have  imposed 
unnecessary  cost  on  the  tank  manufac¬ 
turers  because  of  the  sophisticated 
equipment  that  would  have  been  required 
to  perform  the  test.  For  these  reasons 
the  commentors  suggestion  is  accepted 
and  the  requirement  is  removed. 

Section  183  588 — Slosh  test.  Some  com¬ 
mentors  pointed  out  that  §  183.588(c)  of 
the  proposal,  which  requires  precondi¬ 
tioning  the  tank  in  fuel  for  30  days  prior 
to  testing,  is  redundant  because  the  pre¬ 
conditioning  has  already  taken  place 
under  §  183.586  and  should  not  have  to 
be  repeated.  This  is  correct,  §  183.588(c) 
is  deleted  and  the  subsequent  paragraphs 
are  renumbered. 

Section  183.590 — Fire  test.  Several 
commentors  requested  that  regular  pump 
gasoline,  because  of  its  lower  cost,  be 
allowed  as  an  alternative  to  the  use  of 
heptane  in  the  fire  test  under  §  183.590. 
This  comment  is  rejected  because  reg¬ 
ular  pump  gasoline  produces  a  different 
temperature  than  heptane  produces.  Un¬ 
less  heptane  is  used  in  the  test,  a  manu¬ 
facturer  can  not  be  certain  that  his 
product  meets  the  temperature  require¬ 
ment  of  this  rule. 

Preparation  of  Compliance  Guidelines 

Several  comments  were  received  re¬ 
questing  more  detailed  definitions  and 
test  procedures  on  many  of  the  sections 
in  this  subpart.  To  the  extent  that  it  has 
been  feasiole,  the  regulations  have  been 
modified  to  be  more  specific.  In  other  in¬ 
stances  it  has  not  been  possible  to  cnange 
the  regulation  because  a  suggested 
change  would  impose  restrictions  on  a 
manufacturer  which  wouid  prohibit  him 
from  developing  new  materials  and  as¬ 
sembly  methods. 

Ihe  Coast  Guard  recognizes  that  a 
regulation  of  this  magnitude  is  complex. 
For  that  reason  a  grant  was  given  to  the 
American  Boat  and  Yacht  Council,  Inc. 
(ABYC).  Under  the  grant,  the  ABYC  is 
preparing  a  compliance  guideline  for 
these  regulations.  The  guideline  will  con¬ 
tain  explanatory  and  interpretative  in¬ 
formation,  illustrations,  and  diagrams  to 
aid  manufacturers  in  complying  with  the 
regulations.  The  guideline  will  not  pre¬ 
scribe  the  method  a  manufacturer  must 
follow  to  comply  with  the  regulations,  but 
it  will  be  a  guide  to  methods  that,  if  fol¬ 
lowed,  will  be  acceptable  to  the  Coast 
Guard  as  meeting  the  intent  and  purpose 
of  these  rules. 

The  Coast  Guard  is  working  closely 
with  ABYC  in  the  preparation  of  the 
guideline.  Attention  is  being  given  spe¬ 
cifically  in  areas  where  public  comments 
indicated  that  additional  information  is 
needed.  The  guideline  will  be  distributed 
by  the  Coast  Guard  through  the  National 
Technical  Information  Service  and  will 
be  available  to  the  public  at  cost  before 
this  rule  is  effective. 

Standards  and  Codes 

The  standards  and  codes  referenced  in 
these  regulations  have  been  approved  for 
incorporation  by  reference  by  the  Direc¬ 
tor  of  the  FEDERAL  REGISTER  and 
they  are  on  file  in  the  Federal  Register 
Library. 
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Economic  Impact 

This  rule  has  been  reviewed  for  eco¬ 
nomic  effects  under  Department  of 
Transportation  “Policies  to  Improve 
Analysis  and  Review  of  Regulations”  (41 
FR  16200) .  The  regulations  will  result  in 
a  cost  to  industry  of  approximately  $2.75 
million  to  $9.35  million  per  year.  These 
industry  costs  will  result  in  an  increased 
cost  to  the  consumer  of  .16  percent  to 
3.3  percent,  depending  on  the  size  of  boat 
purchased.  The  benefit  of  the  regulations 
is  a  reduction  in  the  amoimt  of  property 
damage,  the  number  of  injuries,  and  the 
number  of  lives  lost  as  a  result  of  fires 
and  explosions  of  gasoline  on  boats. 

Effective  date:  These  rules  are  effec¬ 
tive  on  August  1, 1977. 

Authority:  T^is  rule  is  adopted  under 
authority  of  the  Federal  Boat  Safety  Act 
of  1971  (46  U.S.C.  1454).  The  authority 
vested  in  the  Secretary  of  Department  of 
Transportation  by  the  Act  is  delegated  to 
the  Commandant  of  the  Coast  Guard  at 
49  CFR  1.46(n)(l). 

Accordingly,  with  these  changes  and 
additions,  E*art  183  of  Chapter  1  of  Title 
33  of  the  Code  of  Federal  Regulations  is 
amended  by  adding  a  new  Subpart  J  to 
read  as  set  forth  below'. 

I  have  determined  that  this  document 
does  not  contain  a  major  proposal  re¬ 
quiring  preparation  of  an  Inflationary 
Impact  Statement  under  Executive  order 
11821  and  OMB  Circular  A-107. 

Dated:  January  25, 1977. 

O.  W.  Siler, 

Admiral,  U.S.  Coast  Guard 
Commandant. 
Subpait  J — Fuel  Systems 
General 

See. 

183.501  Applicability. 

183.505  Definitions. 

183.507  General. 

Equipment  Standards 
183.510  Fuel  tanks. 

183.512  l-uel  tanks.;  prohibited  materials. 
183.514  Fuel  tanks:  labels. 

18.3.516  Cellular  plastic  used  to  encase  fuel 
tanks. 

183.518  Fuel  tank  openings. 

183.520  Fuel  tank  vent  systems. 

183.522  Fuel  tank  fill  systems. 

183.524  Fuel  pumps. 

183.526  Carburetors. 

183.528  Fuel  stop  valves. 

183.530  Spud,  pipe,  and  hose  fitting  config¬ 
uration. 

183.532  Clips,  straps,  and  hose  clamps. 
183.534  Fuel  filters  and  strainers. 

183.536  Seals  and  gaskets  in  fuel  filters  and 
strainers. 

183.538  Metallic  fuel  line  materials. 

183.540  Hoses:  identification. 

183.542  Fuel  sirstems. 

Manufacturing  Requirements 

183.550  Fuel  tanks:  installation. 

183.552  Plastic  encased  fuel  tanks:  instal¬ 
lation. 

183.554  Fittings.  Joints,  and  coimectlons. 
183.556  Plugs  and  fittings. 

183.558  Hoses  and  connections. 

183.560  Hose  clamps:  installation. 

183.562  Metallic  fuel  lines. 

183.564  Fuel  tank  fill  system. 

183.586  Fuel  pump:  placement. 

183.568  Anti-siphon  protection. 


183.570 

Fuel  filters  and  strainers:  installa¬ 

tion. 

183.572 

Grounding. 

Tests 

183.580 

Static  pressure  test  for  fuel  tanks. 

183.582 

Static  pressure  test  for  fuel  sys¬ 

tems. 

183.584 

Shock  test. 

183.586 

Pressure  impulse  test. 

183.588 

Slosh  test. 

183.590 

Fire  test. 

Authority:  46  U.S.C.  1454;  49  CFR  1.46 
(n)(l). 

Subpart  J — Fuel  Systems 
General 
§  183.501  Applicability. 

(a)  This  subpart  applies  to  all  boats - 
that  have  gasoline  engines,  except  out¬ 
board  engines,  for  electrical  generation 
or  mechanical  power  for  propulsion. 

(b)  The  sections  in  this  subpart  are 
effective  on  the  following  dates: 

August  1,  1977 


183.501 

183.562 

183.505 

183.566 

183.507 

183.568 

183.518 

183.572 

183.520 

183.580 

183.528 

183.582 

183.534 

183.584 

183.536 

183.586 

183.538 

183.583 

183.542 

183.590 

183.556 

February  1,  1978 

183.510 

183.550 

183.514 

183.554 

183.522 

183.560 

183.530 

183.564 

183.532 

183.570 

August  1,  1978 

183.512 

-  183.540 

183.516 

183.552 

183.524 

183.558 

183.526 

§  183.505 

Definitions. 

As  used  in  this  subpart — 

“ASTM”  means  American  Society  for 
Testing  and  Materials.  ASTM  standards 
in  this  subpart  may  be  examined  at  Coast 
Guard  Headquarters,  Room  4314,  Trans 
Point  Building,  2100  2nd  St.,  S.W.,  Wash¬ 
ington,  D.C.  20590  and  may  be  obtained 
from  the  American  Society  for  Testing 
and  Materials,  1916  Race  Street,  Phila¬ 
delphia,  PA  19103. 

“Flame  arrestor”  means  a  device  or 
assembly  that  prevents  passage  of  flame 
through  a  fuel  vent. 

“Fuel  system”  means  the  entire  assem¬ 
bly  of  the  fuel  fill,  vent,  tank,  and  dis¬ 
tribution  components,  including  pumps, 
valves,  strainers,  carburetors,  and  filters. 

“Military  Specification”  means  a  spec¬ 
ification  developed  by  the  U.S.  Armed 
Forces.  Military  Specifications  in  this 
subpart  may  be  examined  at  Coast 
Guard  Headquarters,  room  4314,  Trans 
Point  Building.  2100  2nd  St.,  S.W.  Wash¬ 
ington,  D.C.  20590  and  may  be  obtained 
from  the  Commander.  Naval  Ship  Engi¬ 
neering  Center,  DOD  Standardization 
Program  &  Documents  Branch,  Hyatts- 
vUle,  Maryland  20782*. 
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“SAE”  means  Society  of  Automotive 
Engineers,  Inc.  SAE  standards  in  this 
subpart  may  be  examined  at  Coast 
Guard  Headquarters,  Room  4314,  Trans 
Point  Building,  2100  2nd  St.,  S.W.,  Wash¬ 
ington,  D.C.  20590  and  may  be  obtained 
from  the  Society  of  Automotive  Engi¬ 
neers,  Inc.,  400  Commonwealth  Dr.,  War- 
rendale,  PA  15096. 

“Static  floating  position”  means  the 
attitude  in  which  a  boat  floats  in  calm 
water,  with  each  fuel  tank  filled  to  its 
rated  capacity,  but  with  no  person  or 
item  of  portable  equipment  on  board. 

“UL”  means  Underwriters’  Labora¬ 
tories,  Inc.  UL  standards  in  this  subpart 
may  be  examined  at  Coast  Guard  Head¬ 
quarters,  Room  4314,  Trans  Point  Build¬ 
ing,  2100  2nd  St.,  S.W.,  Washington,  D.C. 
20590  and  may  be  obtained  from  Under¬ 
writers’  Laboratories,  Inc.,  207  East  Ohio 
Street,  Chicago,  IL.  60611. 

“USCG  Type  A  Hose”  means  hose  that 
meets  the  performance  requirements 
of — 

(1)  SAE  Standard  J30C,  dated  March, 
1976  and  the  requirements  of  §  183.590; 
or 

(2)  UL  Standard  1114  dated  Septem¬ 
ber  15,  1976. 

“USCG  Type  B  Hose”  means  hose  that 
meets  the  performance  reouirements  of 
SAE  Standard  J30C,  dated  March,  1976. 

§  183.307  General. 

Each  fuel  system  component  on  a  boat 
to  which  this  subpart  applies  must  meet 
the  requirements  of  this  subpart  unless 
the  component  is  part  of  an  outboard 
engine  or  is  part  of  portable  equipment. 

Equipment  Standards 
§183.510  Fuel  tanks. 

(a)  Each  fuel  tank  in  a  boat  must  have 
been  tested  by  its  manufacturer  under 
§  183.580  and  not  leak. 

(b)  Each  fuel  tank  must  not  leak  if 
sub.iected  to  the  fire  test  under  §  183.590. 
Leakage  is  determined  by  the  static  pres¬ 
sure  test  under  §  183.580,  except  that  the 
test  pressure  must  be  at  least  one-fourth 
PSIG. 

(c)  Each  fuel  tank  of  less  than  25  gal¬ 
lons  canacity  must  not  leak  if  tested 
under  5  183.584. 

(d)  Each  fuel  tank  with  a  capacity  of 
25  to  99  gallons  must  not  leak  if  tested 
under  §  183.586. 

^e)  Each  fuel  tank  of  100  gallons 
caoacity  or  more  must  not  leak  if  tested 
under  §§  183.586  and  183.588. 

§  183.512  Fuel  tanks:  prohibited  ma¬ 
terials. 

(ai  A  fuel  tank  must  not  be  con- 
structd  from  temeplate. 

(bl  Unless  it  has  an  inorganic  sacri¬ 
ficial  galvanic  coating  on  the  inside  and 
outside  of  the  tank,  a  fuel  tank  must  not 
be  constructed  from  black  iron  or  car¬ 
bon  steel. 

(c)  A  fuel  tank  encased  in  cellular 
plastic  or  in  fiber  reinforced  plastic  must 
not  be  constructed  from  a  ferrous  alloy. 

§  183.514  Fuel  tanks:  labels. 

(a)  Each  fuel  tank  must  have  a  label 
that  meets  the  requirements  of  para¬ 
graphs  (b)  through  (d)  of  this  section. 
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(b)  Each  label  required  by  paragraph 
(a)  of  this  section  must  contain  the  fol¬ 
lowing  information: 

(1)  F^iel  tank  manufacturer’s  name 
(or  logo^  and  address. 

(2)  Month  (or  lot  number)  and  year 
of  manufacture. 

(3)  Capacity  in  U.S.  gallons. 

(4)  Material  of  construction. 

(5)  The  pressure  the  tank  is  designed 
to  withstand  without  leaking. 

(6)  Model  number,  if  applicable. 

(7)  The  statement,  “This  tank  has 
been  tested  under  33  CFR  183.580.” 

(8)  If  the  tank  is  tested  under  §  183.- 
584  at  less  than  25g  vertical  accelerations 
the  statement,  “Must  be  installed  aft  of 
the  boat’s  half  length.” 

(c)  Each  letter  and  each  number  on  a 
label  must — 

(1)  Be  at  least  A  inch  high  and 

(2)  Contrast  with  the  basic  color  of 
the  label  or  be  embossed  on  the  label. 

(d>  Each  label  must — 

(1)  Withstand  the  combined  effects  of 
exposure  to  water,  oil,  salt  spray,  direct 
sun  light,  heat,  cold,  and  wear  expected 
in  normal  operation  of  the  boat,  without 
loss  of  legibility;  and 

(2)  Resist  efforts  to  remove  or  alter 
the  information  on  the  label  without 
leaving  some  obvious  sign  of  such  efforts. 

§  183.516  Cellular  plastic  used  to  encase 
fuel  tanks. 

(a)  Cellular  plastic  used  to  encase  me¬ 
tallic  fuel  tanks  must — 

(1)  Not  change  volume  by  more  than 
five  percent  or  dissolve  after  being  im¬ 
mersed  in  any  of  the  following  liquids 
for  24  hours  at  29®  C: 

(1)  Reference  fuel  B  ASTM  D-471, 
dated  December  18,  1968. 

(ii)  No.  2  reference  oil  of  ASTM  D- 
471,  dated  December  18,  1968. 

(iii)  Five  percent  solution  of  trisodium 
phosphate  in  w'ater;  and 

(2)  Not  absorb  more  than  0.12  pound 
of  w’ater  per  square  foot  of  cut  surface, 
measured  under  Military  Specification 
MIL  P-21929B,  dated  June  22. 1970. 

(b)  Non-polyurethane  cellular  plastic 
used  to  encase  fuel  tanks  must  have  a 
compressive  strength  of  at  least  60 
pounds  per  square  inch  at  ten  percent 
deflection  measured  under  ASTM  D- 
1621,  “Compressive  Strength  of  Rigid 
Cellular  Plastics”,  dated  August  31.  1964. 

(c)  Polyurethane  cellular  plastic  used 
to  encase  fuel  tanks  must  have  a  density 
of  at  least  3.2  pounds  per  cubic  foot, 
measured  under  AS'TM  E)-1622.  “Appar¬ 
ent  Density  of  Rigid  Cellular  Plastics”, 
dated  September  30. 1963. 

§183.518  Fuel  lank  opening. 

Each  opening  into  the  fuel  tank  must 
be  at  or  above  the  topmost  surface  of  the 
tank. 

§  183.520  Fuel  tank  systems. 

(a)  Each  fuel  tank  must  have  a  vent 
system  that  prevents  pressure  in  the  tank 
from  exceeding  80  percent  of  the  pres¬ 
sure  marked  on  the  tank  label  under 
f  183.514(b)(5). 

(b)  Each  vent  must — 

(1)  Have  a  flame  arrester  that  can  be 
cleaned  imless  the  vent  is  itself  a  flame 
arrestor;  and  ' 
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(2)  Not  allow  a  fuel  overflow  at  the 
rate  of  up  to  two  gallons  per  minute  to 
enter  the  boat. 

§  183.522  Fuel  tank  fill  systems. 

Fuel  must  not  blow  back  through  the 
fuel  fitting  when  a  tank  is — 

(a)  Between  one-fourth  and  three- 
fourths  full;  and 

(b)  Refueled  at  a  rate  of  at  least  nine 
gallons  per  minute. 

§  183.524  Fuel  pumps. 

(a)  Each  diaphragm  pump  must  not 
leak  fuel  from  the  pump  if  the  primarj- 
diaphragm  fails. 

(b)  Each  electrically  operated  fuel 
pump  must  not  operate  except  when  the 
engine  is  operating  or  when  the  engine 
is  started. 

(c)  .If  tested  under  §  183.590,  a  fuel 
pump  must  not  leak  fuel. 

§  183.526  Carburetors. 

(a)  If  tested  under  §  183.590,  a  car¬ 
buretor  must  meet  the  requirements  of 
paragraph  (b)  of  this  section. 

(b)  Each  carburetor  must  not  leak 
more  than  five  cubic  centimeters  of  fuel 
in  30  seconds  when — 

( 1 )  The  float  valve  is  open ; 

(2)  The  carburetor  is  at  half  throttle: 
and 

(3)  The  engine  is  cranked  without 
starting:  or 

(4)  The  fuel  pump  is  delivering  the 
maximum  pressure  specified  by  its 
manufacturer. 

(c)  Each  updraft  and  horizontal  draft 
carburetor  must  have  a  device  that — 

(1)  Collects  and  holds  fuel  that  flows 
out  of  the  carburetor  venturi  section  to¬ 
ward  the  air  intake; 

(2)  Prevents  collected  fuel  from  being 
carried  out  of  the  carburetor  assembly  by 
the  shock  wave  of  a  backfire  or  by  reverse 
air  flow;  and 

(3)  Returns  collected  fuel  to  the  en¬ 
gine  induction  system  after  the  engine 
starts. 

§  183.528  F'uel  stop  valves. 

(a)  Each  electrically  operated  fuel  stop 
valve  in  a  fuel  line  between  the  fuel  tank 
and  the  engine  must — 

( 1 )  Open  electrically  only  when  the  ig¬ 
nition  switch  is  on;  and 

(2)  Operate  manually. 

(b)  If  tested  under  §  183.590.  a  fuel 
stop  valve  ifiust  not  leak  fuel. 

§  183.530  Spud,  oipe,  and  hose  fitting 
configuration. 

Except  when  used  for  a  tank  fill  line, 
each  spud,  pipe,  or  hose  fitting  used  with 
hose  clamps  must  have — 

(a)  Ahead; 

(b)  A  flare;  or 

(c)  A  series  of  annular  grooves  or  ser¬ 
rations  no  less  than  0.015  inches  deep, 
except  a  continuous  helical  thread,  knurl, 
or  groove. 

§  183.532  Clips,  straps,  and  hose  clamps. 

(a)  Each  clip,  strap,  and  hose  clamp 
must — 

( 1 )  Be  made  from  a  corrosion  resistant 
material:  and 

(2)  Not  cut  or  abrade  the  fuel  line. 
31,  1977 
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(b)  When  tested  under  §  183.590,  a  clip, 
strap,  or  hose  clamp  must  not  separate 
under  a  one  pound  tensile  force. 

(c)  The  minimum  nominal  band  width 
of  a  hose  clamp  is  determined  under 
Table  7  by  the  outside  diameter  of  the 
hose. 

Table  7 

Minimum  nominal 


Outside  bose  clamp  hand 

diameter  (Inches) :  width  (inches) 

Less  than  _  V4 

A  to  A -  A 

Greater  than  A  to  \i _  % 

Greater  than  )2 _  % 


§  183.534  Fuel  filters  and  strainers. 

When  tested  under  §  183.590,  each  fuel 
filter  and  strainer  must  not  leak  fuel 
from  the  filter,  strainer,  or  its  connec¬ 
tions. 

§  183.536  Seals  and  gaskets  in  fuel  fil¬ 
ters  and  strainers. 

(a)  Each  gasket  and  seal  used  in  a  fuel 
filter  and  strainer  must  form  an  unsplit 
ring. 

(b)  Each  gasket  and  each  sealed  joint 
in  a  fuel  filter  and  strainer  must  not  leak 
when  subjected  for  24  hours  to  a  gasoline  - 
that  has  at  least  a  50  percent  aromatic 
content  at  the  test  pressure  determined 
imder  S  183.582(a). 

§  183.538  Metallic  fuel  line  materials. 

Each  metallic  fuel  line  connecting  the 
fuel  tank  with  the  fuel  inlet  connection 
on  the  engine  must — 

(a)  be  made  of  seamless  annealed  cop¬ 
per,  nickel  copper,  or  copper-nickel;  and 

(b)  except  for  corrugated  flexible  fuel 
line,  have  a  minimum  wall  thickness  of 
0.029  inches. 

§  183.540  Hoses:  identification. 

(a)  Each  “USCG  Type  A”  hose  and 
each  “USCQ  Type  B”  hose  must  be  iden¬ 
tified  by  the  manufacturer  by  a  marking 
on  the  hose  itself.  If  the  complete  text  of 
the  marking  is  not  on  a  section  of  hose, 
the  boat  manufacturer  must  attach  a  tag 
that  meets  the  requirements  of  para¬ 
graphs  (b)  and  (c)  of  this  section. 

(b)  Each  marking  and  tag  must 
ccmtain  the  following  information  in 
English: 

(1)  The  statement  “USCG  TYPE  (in¬ 
sert  A  or  B)  HOSE.” 

(2)  The  year  in  which  the  hose  was 
manufactured. 

(3)  The  manufacturer’s  name  or  reg¬ 
istered  trademark. 

(c)  Each  character  must  be  block 
capital  letters  and  numerals  that  are  at 
least  one-eighth  inch  high. 

(d)  Each  marking  must  be  permanent, 
legible,  and  mi  the  outside  of  the  hose 
at  intervals  of  12  inches  or  less. 

§  183.542  Fuel  systems. 

Each  fuel  system  in  a  boat  must  have 
been  tested  under  S  183.582  by  the  boat 
manufacturer  and  not  leak. 

Maitufacturer  Requirements 
§  183.550  Fuel  tanks:  installation. 

(a)  Each  fuel  tank  must  not  be  in¬ 
tegral  with  any  boat  structure  (m* 
moimted  on  an  engine. 


(b)  Each  fuel  tank  must  not  move  at 
the  mounting  surface  more  than  one- 
fourth  inch  in  any  direction. 

(c)  Each  fuel  tank  must  not  support 
a  deck,  bulkhead,  or  other  structural 
componmit.r 

(d)  Water  must  drain  fronPthe  sur¬ 
face  of  each  metallic  fuel  tank  when  the 
boat  is  in  its  static  floating  position. 

(e)  Each  fuel  tank  support,  chock,  or 
strap  that  is  not  integral  with  a  metallic 
fuel  tank  must  be  insulated  from  the 
tank  surface  by  a  nonmoisture  absorbing 
material. 

(f)  Cellular  plastic  must  not  be  the 
sole  support  for  a  metallic  fuel  tank. 

(g)  If  cellular  plastic  is  the  sole  sup¬ 
port  of  a  non-metallic  fuel  tank,  the 
cellular  plastic  must  meet  the  require¬ 
ments  of  §  183.516  (b)  or  (c) 

(h)  Each  fuel  tank  labeled  under 
§  183.514(b>  (8)  for  installation  aft  of  the 
boat’s  half  length  must  be  installed  with 
its  center  of  gravity  aft  of  the  boat’s  half 
length. 

§  183.552  Plastic  encased  fuel  tanks:  in¬ 
stallation. 

(a)  Each  fuel  tank  encased  in  cellular 
plastic  foam  or  in  fiber  reinforced  plastic 
must  have  the  connections,  fittings,  and 
labels  accessible  for  inspection  and 
maintenance. 

(b)  If  a'metallic  fuel  tank  is  encased 
in  cellular  plastic  or  in  fiber  reinforced 
plastic,  water  must  not  collect  between 
the  plastic  and  the  surface  of  the  tank 
or  be  held  against  the  tank  by  capillary 
action. 

(c)  If  the  plastic  is  bonded  to  the  sur¬ 
face  of  a  metallic  fuel  tank,  the  ad¬ 
hesive  strength  of  the  metal  to  the  plas¬ 
tic  bond  must  exceed  the  cohesive 
strength  of  the  plastic. 

§  183.554  Fittings,  joints,  and  connec¬ 
tions. 

Each  fuel  system  fitting,  joint,  and 
connection  must  be  arranged  so  that  it 
can  be  reached  for  inspection,  removal, 
or  maintenance  without  removal  of  per¬ 
manent  boat  structure. 

§  183.556  Plugs  and  fittings. 

(a)  A  fuel  system  must  not  have  a  fit¬ 
ting  for  draining  fuel. 

(b)  A  plug  used  to  service  the  fuel  fil¬ 
ter  or  strainer  must  have  a  tapered  pipe- 
thread  or  be  a  screw  type  fitted  with  a 
locking  device  other  than  a  split  lock 
washer. 

§  183.558  Hoses  and  connections. 

(a)  Each  hose  between  the  fuel  pump 
and  the  carburetor  must  be  “USCG  Type 
A”  hose. 

(b)  Each  hose  used  for  a  vent  line  or 
fill  line  and  each  hose  from  the  fuel  tank 
to  the  fuel  inlet  connection  on  the  en¬ 
gine  must  be — 

(1)  “USCG  Type  A”  hose;  or 

(2)  “USCG  Type  A”  or  “USCG  Type 
B”  hose,  if  no  more  than  five  otmces  of 
fuel  is  discharged  in  minutes  when — 

Ti)  The  hose  is  severed  at  the  point 
where  maximmn  drainage  of  fuel  would 
occur, 

(ii)  The  boat  is  in  its  static  floating 
position,  and 


(iii)  The  fuel  system  is  filled  to  the 
capacity  marked  on  the  tank  label  under 
§  183.514(b)(5). 

(c)  Ekich  hose  must  be  secured  by — 

(1)  A  swaged  sleeve; 

(2)  A  sleeve  and  threaded  insert;  or 

(3)  A  hose  clamp. 

(d)  The  inside  diameter  of  a  hose 
must  not  exceed  the  actual  minor  outside 
diameter  of  the  connecting  spud,  pipe, 
or  fitting  by  more  than  the  distance 
shown  in  Table  8. 

Table  8 

The  Inside  diameter  of 
the  hose  must  not 
exceed  the  minor 
If  minor  outside  dl-  outside  diameter  of 

ameter  of  the  the  connecting  spud, 

connecting  spud,  pipe,  or  hose  fitting 

pipe,  or  fitting  by  more  than  the  foi¬ 
ls —  lowing  distance: 

Less  than  %  In _  0.020  In. 

%  In.  to  1  In- .  0.035  In. 

Greater  than  1  In..  0.065  In. 

§  183.560  Hose  clamps:  installation. 

Each  hose  clamp  on  a  hose  from  the 
fuel  tank  to  the  fuel  inlet  connection  on 
the  engine,  a  hose  between  the  fuel  pump 
and  the  carburetor,  or  a  vent  line  must — 

(a)  Be  used  with  hose  designed  for 
clamps; 

(b)  Be  at  least  one  clamp  width  from 
the  hose  end; 

(c)  Be  beyond  the  bead,  flare,  or  over 
the  serrations  of  the  mating  spud,  pipe, 
or  hose  fitting;  and 

(d)  Not  depend  solely  on  the  spring 
tension  of  the  clamp  for  compressive 
force. 

§  183.562  Metallic  fuel  lines. 

(a)  Each  metallic  fuel  line  that  is 
mounted  to  the  boat  structure  must  be 
connected  to  the  engine  by  a  flexible  fuel 
line. 

(b)  Each  metallic  fuel  line  must  be 
attached  to  the  boat’s  structure  within 
four  inches  of  its  connection  to  a  flexible 
fuel  line. 

§  183.564  Fuel  tank  fill  system. 

(a)  Each  fuel  fill  opening  must  be  lo¬ 
cated  so  that  a  gasoline  overflow  of  up 
to  five  gallons  per  minute  for  at  least 
five  seconds  will  not  enter  the  boat  when 
the  boat  is  in  its  static  floating  position. 

(b)  Each  hose  in  the  tank  fill  system 
must  be  secured  to  a  pipe,  spud,  or  hose 
fitting  by — 

(1)  A  swaged  sleeve; 

(2)  A  sleeve  and  threaded  insert;  or 

(3)  Two  adjacent  metallic  hose  clamps 
that  do  not  depend  solely  on  the  spring 
tension  of  the  clamps  for  compressive 
force. 

(c)  Each  hose  clamp  in  the  tank  fill 
system  must  be  used  with  a  hose  designed 
for  clamps. 

(d)  Hose  clamps  used  in  the  tank  fill 
system  must — 

(1)  Have  a  minimum  nominal  band 
width  of  at  least  one-half  inch;  and 

(2)  Be  over  the  hose  and  the  spud, 
pipe,  or  hose  fitting  and  not  less  than 
one-half  inch  from  the  end  of  the  hose. 

§  183.566  Fuel  pumps:  placement. 

Each  fuel  pump  must  be  on  the  engine 
it  serves  or  within  12  inches  of  the  en- 
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gine,  unless  it  is  a  fuel  piimp  used  to 
transfer  fuel  between  tanks. 

§  183.568  Anti-siphon  protection. 

Each  fuel  line  from  the  fuel  tank  to 
the  fuel  inlet  connection  on  the  car¬ 
buretor  must — 

(a)  Be  above  the  level  of  the  tank  top; 
or 

(b)  Have  an  anti-siphon  device  or  an 
electrically  operated  fuel  stop  valve — 

(i)  at  the  tank  withdrawal  fitting;  or 

(ii)  installed  so  the  line  from  the  fuel 
tank  is  above  the  top  of  the  tank. 

§  183.570  Fuel  filters  and  strainers:  in¬ 
stallation. 

Each  fuel  filter  and  strainer  must-be 
supported  on  the  engine  or  boat  struc¬ 
ture  independent  from  its  fuel  line  con¬ 
nections,  unless  the  fuel  filter  or  strainer 
is  inside  a  fuel  tank. 

§  183.572  Grounding. 

Each  metallic  component  of  the  fuel 
fill  system  and  fuel  tank  which  is  in  con¬ 
tact  with  fuel  must  be  statically  grounded 
so  that  the  resistance  between  the 
ground  and  each  metallic  component  of 
the  fuel  fill  system  and  fuel  tank  is  less 
than  100  ohms. 

Tests 

§  183.580  Static  pressure  test  for  fuel 
tanks. 

A  fuel  tank  is  tested  by  performing 
the  following  procedures  in  the  follow¬ 
ing  order: 

(a)  Fill  the  tank  with  air  or  inert  gas 
to  the  pressure  marked  on  the  tank  label 
under  §  183.514(b)  (5) .  The  pressure  is 
measured  by  a  calibrated  pressure  gauge 
with  a  pressure  range  not  exceeding 
three  times  the  test  pressure  required  by 
this  paragraph  or  by  a  manometer. 

(b)  Examine  each  tank  fitting  and 
seam  for  leaks  using  a  leak  detection 
method  other  than  the  pressure  drop 
method. 

§  183.582  Static  pressure  test  for  fuel 
systems. 

A  fuel  system  is  tested  by  performing 
the  following  procedures  in  the  follow¬ 
ing  order; 

(a)  Fill  the  portion  of  the  system  that 
is  between  the  fuel  line  connection  at 
the  carburetor  and  the  fill  and  vent 
fitting  on  the  boat  with  air  or  inert 
gas  to  the  greater  of  the  following  pres¬ 
sures; 

(1)  Three  PSIG. 

(2)  One  and  one-half  times  the  pres¬ 
sure  created  at  the  lowest  point  in  the 
fuel  system  when  the  fill  or  vent  line, 
whichever  is  lower  in  height,  is  filled  to 
its  top  with  fuel. 

(b)  Read  the  pressure.  The  pressure  is 
measured  by  a  calibrated  pressure  gauge 
with  a  pressure  range  not  exceeding 
three  times  the  test  pressure  required  by 
this  paragraph  or  by  a  manometer. 

(c)  Wait  at  least  five  minutes  and 
thereafter  wait  one  additional  minute 
for  each  10  gallon  increment,  or  frac¬ 
tion  thereof,  in  the  tank’s  capacity 
greater  than  50  gallons. 
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(d)  Read  the  pressure  in  accordance 
with  paragraph  (b)  of  this  section.  A 
pressure  dr<H>  measured  at  the  end  of  the 
time  required  by  paragraph  (c)  of  this 
section  is  due  to  leakage. 

(e)  If  no  pressure  drop  is  measured  by 
the  manometer  or  pressure  gauge,  then 
while  the  system  remains  pressurized, 
examine  each  fuel  fitting,  joint,  and  con¬ 
nection  except  each  connection  at  fill 
and  vent  fittings  for  leaks,  using  a  leak 
detection  method  other  than  the  pres¬ 
sure  drop  method. 

§  183.584  Shock  test. 

A  fuel  tank  is  tested  by  performing 
the  following  procedures  in  the  follow¬ 
ing  order: 

(a)  Perform  the  static  pressure  test 
under  §  183.580. 

(b)  If  the  tank  is  non-metallic,  fill  it 
to  capacity  with  a  gasoline  that  has  at 
least  a  50  percent  aromatic  content. 
Keep  the  fuel  in  the  tank  at  21“  C  or 
higher  for  30  days  prior  to  testing. 

(c)  Mount  the  tank  to  the  platform 
of  an  impact  test  machine. 

(d)  Fill  the  tank  to  capacity  with 
water. 

(e)  Apply  one  of  the  following  acceler¬ 
ations  within  three  inches  of  the  center 
of  the  horizontal  mounting  surface  of  the 
tank.  The  duration  of  each  vertical  ac¬ 
celeration  pulse  is  measured  at  the  base 
of  the  shock  envelope. 

(1)  If  the  tank  is  not  labeled  under 
§  183.514(b)  (8)  for  installation  aft  of  the 
half  length  of  the  boat,  apply  1000  cycles 
of  25g  vertical  accelerations  at  a  rate  of 
80  cycles  or  less  per  minute.  The  dura¬ 
tion  of  the  acceleration  pulse  must  be  be¬ 
tween  six  and  14  milliseconds. 

(2)  If  the  tank  is  manufactured  for 
installation  with  its  center  of  gravity  aft 
of  the  half  length  of  the  boat,  apply  1000 
cycles  of  15g  vertical  accelerations  at  a 
rate  of  80  cycles  or  less  per  minute.  The 
duration  of  the  shock  pulse  must  be  be¬ 
tween  six  and  14  milliseconds. 

(f)  Perform  the  static  pressure  test 
under  §  183.580. 

§  183.586  Pressure  impulse  test. 

A  fuel  tank  is  tested  by  performing 
the  following  procedures  in  the  following 
order: 

(a)  Perform  the  static  pressure  test 
under  §  183.580. 

(b)  If  the  tank  is  non-metailic.  fill  it 
to  capacity  with  a  gasoline  that  has  at 
least  a  50  percent  aromatic  content. 
Keep  the  fuel  in  the  tank  at  21“  C  or 
higher  for  30  days  prior  to  testing. 

(c)  Mount  the  tank  on  a  test  platform. 

(d)  Pill  the  tank  to  capacity  with 
water. 

(e)  Cap  and  seal  each  opening  in  the 
tank. 

(f)  Apply  25,000  cycles  of  pressure  im¬ 
pulse  at  the  rate  of  no  more  than  15  im¬ 
pulses  per  minute  varying  from  zero  to 
three  PSIG  to  zero  inside  the  tank  top 
from  a  regulated  source  of  air,  inert  gas, 
or  water. 

(g)  Perform  the  static  pressure  test 
under  §  183.580. 
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§  183.588  Slosh  test. 

A  fuel  tank  is  tested  by  performing  the 
following  procedures  in  the  following 
order: 

(a)  Perform  the  static  pressure  test 
under  §  183.580. 

(b)  Perform  the  pressure  impulse  test 
under  §  183.586. 

(c)  Secure  the  tank  to  the  platform 
of  a  tank  rocker  assembly. 

(d)  Pill  the  tank  to  one-half  capacity 
with  water. 

(e)  Cap  and  seal  each  opening  in  the 
tank. 

(f)  Apply  500,000  cycles  of  rocking  mo¬ 
tion  15  degrees  to  each  side  of  the  tank 
centerline  at  the  rate  of  15  to  20  cycles  a 
minute.  The  axis  of  rotation  of  the 
rocker  and  fuel  tank  must  be  perpendic¬ 
ular  to  the  centerline  of  the  tank  length 
at  a  level  six  inches  or  less  above  or  be¬ 
low  the  tank’s  bottom. 

(g)  Perform  the  static  pressure  test 
under  §  183.580. 

8  183.590  Fire  test. 

(a)  A  piece  of  equipment  is  tested  un¬ 
der  the  following  conditions  and  proce¬ 
dures: 

(1)  Fuel  stop  valves,  “USCG  Type  A” 
hoses,  clips,  straps,  and  hose  clamps  are 
tested  in  a  fire  chamber. 

(2)  Fuel  filters,  strainers,  pumps,  and 
carburetors  are  tested  in  a  fire  chamber 
or  as  installed  on  the  engine. 

(3)  Fuel  tanks  must  be  tested  filled 
with  fuel  to  one-fourth  the  capacity 
marked  on  the  tank  in  a  fire  chamber  or 
in  an  actual  or  simulated  hull  section. 

(b)  Each  fire  test  is  conducted  with 
free  burning  heptane  and  the  component 
must  be  subjected  to  a  fiame  for  2V^ 
minutes. 

(c)  If  the  component  is  tested  in  a 
fire  chamber — 

(1)  The  temperature  within  one  inch 
of  the  component  must  be  at  least  648  °C 
sometime  during  the  2 *,4  minute  test; 

(2)  The  surface  of  the  heptane  must 
be  eight  to  10  inches  below  the  compo¬ 
nent  being  tested;  and 

(3)  The  heptane  must  be  in  a  con¬ 
tainer  that  is  large  enough  to  permit  the 
perimeter  of  the  top  surface  of  the  hep¬ 
tane  to  extend  beyond  the  vertical  pro¬ 
jection  of  the  perimeter  of  the  compo¬ 
nent  being  tested. 

(d)  If  the  component  is  being  tested 
as  installed  on  an  engine,  heptane  suf¬ 
ficient  to  bum  21/4  minutes  must  be 
poured  over  the  component  and  allowed 
to  run  into  a  fiat  bottomed  pan  under 
the  engine.  The  pan  must  be  large 
enough  to  permit  the  perimeter  of  the 
tc^  surface  of  the  heptane  to  extend  be¬ 
yond  the  vertical  projection  of  the  pe¬ 
rimeter  of  the  engine. 

(e)  If  a  fuel  tank  is  being  tested  in  an 
actual  or  simulated  hull  section,  the  ac¬ 
tual  or  simulated  hull  section  must  be 
of  sufiBcient  size  to  contain  enough  hep¬ 
tane  to  bum  for  2V2  minutes  in  a  place 
adjacent  to  the  tank. 
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